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About this manual ibalnSpectra

1 About this manual

This documentation describes the function, setup and application of the ibalnSpectra and
ibaAnalyzer-InSpectra software.

1.1 Target group and previous knowledge

This documentation is aimed at qualified professionals, who are familiar with handling electric
and electronic modules as well as communication and measurement technology. A person is
regarded as professional if he/she is capable of assessing safety and recognizing possible con-
sequences and risks on the basis of his/her specialist training, knowledge and experience and
knowledge of the standard regulations.

In particular, this documentation is aimed at people who deal with the acquisition and analysis
of vibration measurement data. Since ibalnSpectra is an integral part of ibaPDA, the following
previous knowledge is required for the configuration of ibalnSpectra or ibaAnalyzer-InSpectra:

m Windows operating system

m Basic knowledge of ibaPDA

Knowledge of vibration measurement technology

Knowledge of frequency analysis

1.2 Notations

In this manual, the following notations are used:

Action Notation

Menu command Menu Logic diagram

Calling the menu command Step 1 — Step 2 — Step 3 — Step x
Example:
Select the menu Logic diagram - Add - New function
block.

Keys <Key name>

Example: <Alt>; <F1>
Press the keys simultaneously <Key name> + <Key name>

Example: <Alt> + <Ctrl>

Buttons <Key name>

Example: <OK>; <Cancel>
File names, paths "Filename", "Path"

Example: "Test.doc"
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1.3 Used symbols

If safety instructions or other notes are used in this manual, they mean:

Danger!
The non-observance of this safety information may result in an imminent risk
of death or severe injury:
m Observe the specified measures.

Warning!
The non-observance of this safety information may result in a potential risk of
death or severe injury!
m Observe the specified measures.

Caution!

The non-observance of this safety information may result in a potential risk of
injury or material damage!

m Observe the specified measures

Note

® A note specifies special requirements or actions to be observed.

O Tip or example as a helpful note or insider tip to make the work a little bit easier.

Other documentation

Reference to additional documentation or further reading.

@ Issue 1.2 9
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2 Introduction

ibalnSpectra is used to continuously monitor any vibrations in real time in order to detect pos-
sible sources of error at an early stage. As ibalnSpectra is integrated in ibaPDA, not only mere
vibration analyses can be performed, but also possible relations between vibration effects and
process behavior can be detected immediately.

Using spectral analyses, vibrations can be monitored online and correlated with other process
parameters. If vibrations reach critical states, the plant operator is informed immediately, for
example by alarm message or e-mail. In addition, a feedback in the plant control can be imple-
mented to automatically adjust the corresponding parameters.

2.1 ibalnSpectra — the concept

Designed as an integrated technology module of ibaPDA, ibalnSpectra serves to monitor and
analyze vibrations. ibalnSpectra provides different modules, which are configured in the I/O
manager of ibaPDA.

m The expert module offers the most diverse parameterization options for the frequency band
analysis and is the preferred tool for vibration experts. The frequency bands to be monitored
can be defined as fixed or dependent on process variables and checked for limit value ex-
ceedance.

m The auto-adapting module automatically learns spectra for different process conditions and
uses this as a reference to detect changes in the spectrum over time.

m The orbit module is used to monitor and analyze the shaft motion, for example of journal
bearings.

m The universal module is easy to configure and calculates the most common characteristic
values for vibration monitoring in the time domain.

m The fan module is used to monitor fans and calculates special indicators for the state of fans.

ibaAnalyzer-InSpectra makes it possible to configure calculation rules in the form of pro-

files offline and to test them on already recorded data. These profiles can be transferred to
ibalnSpectra with the help of export and import functions and used there. Existing calculation
profiles from ibalnSpectra can also be transferred to ibaAnalyzer-InSpectra in order to adjust
the calculations or limits.

With ibaAnalyzer-InSpectra not only raw signals and calculated characteristic values, but also
the calculation profiles can be opened in ibaAnalyzer. Therefore it is also possible to carry out
the calculations of ibalnSpectra offline. Characteristic values that have triggered an alarm can
be validated and the problem can be analyzed offline. The extensive features of ibaAnalyzer-in-
Spectra offer a useful option here: Changing the analysis rules gives you a better view of the
information relevant to the respective problem. Due to the integration in ibaAnalyzer, it is very
easily possible to use and compare all recorded process parameters for the analysis.

The focus when acquiring mechanical vibrations is usually on acceleration sensors or distance
sensors for ibalnSpectra orbit. Different input modules from the iba hardware are available for
connecting these sensors.

10 Issue 1.2 @
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Basically, ibalnSpectra can also be used to process all other vibration-related parameters, e.g.
shaft speed, speed, torque, force, etc. By analyzing the vibrations (causing damage) interfering
these measured parameters, root-cause analysis can be performed. For the acquisition of such
parameters, the entire connectivity of ibaPDA can be used.

Note
P Aliasing is to be observed for signals that were not acquired with iba hardware
1 for IEPE acceleration sensors. If necessary, an appropriate lowpass filter must be
applied to the signal.
Modules online offline
. Expert Spectral analysis, fre- Configuration, validation
’ quency band monitoring and detailed analysis
Auto Self-learning and adapt- Configuration, validation
adapting able expert module and detailed analysis
e Orbit Monitoring the shaft po- Configuration, validation
sition and shaft motion and detailed analysis
Universal Monitoring statistic -

characteristic values

% Fan Fan monitoring --

@ Issue 1.2 11
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2.2 ibalnSpectra (ibaPDA)

ibalnSpectra is an integrated technology module of the process data recording system ibaPDA
and processes vibration signals continuously and in real time. Any vibrations can be monitored
continuously in the process and possible error sources can be detected at an early stage. As
ibalnSpectra is integrated in ibaPDA, not only mere vibration analyses can be performed, but
also possible relations between vibrational effects and process behavior can be detected.

License information

Order no. Product name Description

30.681222 ibalnSpectra bundle Spectrum Analysis Library

ibaPDA license upgrade

includes license for ibaAnalyzer-InSpectra

30.681220 ibalnSpectra Spectrum Analysis Library
ibaPDA license upgrade
30.681221 ibalnSpectra-Lite Spectrum Analysis Library, Condition Monitor-

ing System, max. 8 modules

2.3 ibaAnalyzer-InSpectra

ibaAnalyzer-InSpectra offers the functionality of ibalnSpectra for vibration monitoring offline
in ibaAnalyzer. The configuration of the online system can thus be carried out offline based
on acquired data and calculations can be validated and adjusted subsequently. In addition,
ibaAnalyzer-InSpectra allows a detailed machine diagnosis.

License information

Order no. Product name Description
33.010410 ibaAnalyzer-InSpectra Add-on for ibaAnalyzer, offline vibration
analysis

12 Issue 1.2 @
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2.4 License model

Purchasing a license ibalnSpectra enables the function of the modules in ibaPDA. If the license
is not enabled in the dongle, the ibalnSpectra branch does not appear in the signal tree of the
I/0 manager. The ibalnSpectra license contains all different module types of ibalnSpectra.

With a license, up to 1024 ibalnSpectra Expert modules can be created in the I/O manager in
theory. The actually usable quantity depends on the type and number of signals and configura-
tions of the calculations as well as the computing power of the computer.

The ibalnSpectra-lite license provides all functions of ibalnSpectra. However, only 8 modules can
be created. Purchasing an ibaAnalyzer-InSpectra license enables the functions in ibaAnalyzer. If
the license is not released in the dongle, then the respective module view cannot be opened.
The ibaAnalyzer-InSpectra license contains all module types of ibalnSpectra available offline.

The ibalnSpectra bundle contains the ibalnSpectra full version and an ibaAnalyzer-InSpectra
license.

2.5 InSpectra profiles

All InSpectra profiles with configurable calculation rules use profiles for the configuration. These
profiles can be used to reuse calculation rules and exchanged between different systems or
ibaPDA and ibaAnalyzer. Profiles without know-how protection can be exported and imported
as a file in xml format.

Profile endings
The exported profiles of the individual modules have the following file extensions:
m InSpectra-Expert: .inSpectraProfile

m InSpectra-Auto-Adapting: .inSpectraTeachProfile
m InSpectra-Orbit: .inSpectraOrbitProfile

@ Issue 1.2 13
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ibalnSpectra

3 System requirements

3.1 Hardware

m PC, Multicore CPU 2 GHz, 4 GB RAM, 100 GB HDD

3.2 Software

m ibaPDA, version 7.0.0 or higher

m ibaAnalyzer, version 7.0.0 or higher
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i} The ibalnSpectra interface in ibaPDA

The ibalnSpectra interface in the I/O manager in ibaPDA offers several tabs, which provide
superordinate features for all InSpectra modules. For this purpose, mark the ibalnSpectra inter-
face in the module tree.

Diagnostics tab

The Diagnostics tab provides information about the capacity utilization of the system on which
ibalnSpectra is running and about available and pending jobs as well as jobs done and skipped
jobs.

. iba I/0 Manager |?‘E
[ ﬁ Id @1 % ~ || Hardwere | Groups Outputs

&S ibalnSpectra

I
!
(-8 baFOB-ZioD - e T -
FF- g EtherNat/IP @ Diagnostics ]_m Groups 1 | £ Snapshois_!
:;% mz:zz: EE g::;r Number of InSpectra modules using profiles: 3
-2 orC s P ) =
3 Load InSpectra profile expressions : 0.02 % Load other expressions 0%
[ S7-¥plorer
= ln.
- 0 Load Queued jobs
5 alnSpectra_| Module no. Jobs done Total jobs skipped Theoretical bins/sec
H W InSpectra Expert_B (1) Current Max Current Max
-4t InSpectra Bxper_C (3) [ Thread 0000 : Load = 00,14 % (max 00, 16 %) Queue size = 0000 {max 0001) Jobs skipped =

W InSpectra Expert (0)

0 [ o0,12% 00,14 % 0 1 N 0 T 1553
() InSpectra Orbit (4) » | L ] R e
* (Click to add module ... [=l Thread 0001 : Load = 00,14 % (max 00,81 %) Queue size = 0001 {max 0001) Jobs skipped =
(-3 Playback |1 | 00,12% 00,79 % il 1 19 0 1953
'3"‘}" Text interface [l Thread 0002 : Load = 00,16 % (max 00, 18 %) Queue size = 0000 (max 0001) Jobs skipped =
B A Vel : el ;18 26) - Amaic i) 2abs Sapp = .
3 00,14 % 00,16 % 0 1 0 0 1953
..... Unmapped | | ki £
i T T | T 1T | 1 | T TT | T TT | T 1T | T TT | T |
0 256 512 768 1« 1280 156 q7s2 oo 97 [ ok J[ ey ][ Concel

Fig. 1: ibalnSpectra, Diagnostics tab

Groups tab

Based on this hierarchic structure in the module tree, ibalnSpectra groups are created in the
Groups section in the /0O manager. These groups are locked and cannot be modified. You cannot
add signals to a locked group or its sub-group(s).

The signal group allocation as well as the group name are stored in the measurement file. In this
way, they can also be used in ibaAnalyzer and you can have the signals displayed in the signal
tree sorted by groups.
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ibalnSpectra

iba /O Manager

DS S HND- Groups Outputs | 3 (2,
R

= x|

By EtherMet/IP
¢ Modbus TCP Client
%5 Modbus TCP Server

-2 oPC
e[, S7Hplorer
=X

= ibalnSpectra_0

il InSpectra Expert_B (1)
4l InSpectra Expert_C (3)
Wil InSpectra Expert (0)

------ * Click to add module ...
-7 Playback

-fAa Texdt interface

- foe Virtual

----- Unmapped

i@ Diagnostice |@;z Groups [M. Snapshots |

Generate groups automatically

Include top group

Top group name: .ibaln.Spec;tla 00

|
0

UL L R R R R I
256 512 768 1024 1280 1536

TT
21}43| 87 [ K

| [ #eply | [ Cancel

Groups in the I/0 manager:

s

Fig. 2: ibalnSpectra, Groups tab

Eﬁ iba /O Manager
u_J ﬁ ﬁ H Iﬂ ._} - Hardware|GrDups
Elﬂ‘g ibalnSpectra xx Py
. -y ibainSpectra_0
ﬁ"?g InSpectra Expert_B
. -7y InSpectra Bxpert_C
. -y InSpectra Bxpert
iy, Click to add group ..

&
iy
B

Snapshots tab

Fig. 3: Groups in the I/O manager

In the Snapshots tab, you can enable general snapshots for all InSpectra modules and define a
directory for the snapshot files. You can specify a maximum total size for the FFT input buffer.

16
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ibalnSpectra interface in ibaPDA

b4 General
ibaCapture
- B8 ibaFOB-2i0-D
£y EtherNet/IP
+-UE Madbus TCP Client
£ ¥8 Modbus TCF Server
-2 oPC
o[ S7-Xplorer
o
- ibalnSpectra_0
Hid InSpectra Expert _B (1)
b InSpectra Expert_C (3}
Lol InSpectra Bxpert (0}
L () InSpectra Orbit (4)
.y Click to add moduls ..
H- 7 Playback
t-An Text interface
- fe Virtual
Unmapped

A 25 | ) 3 - ||Hardware | Groups Qutputs | B3 7%

E=Em o)

IQ Diagnostics [N Groups ‘&

Status

Enable snapshots

Directory ssttings

Base directory : D:dat
User name :
Password :

Backup directory [rhdat

Memory bound for FFT input buffers

Mendmurm total size : 50 B me

Curmert total size © [

Diagnose files

0% 0 MB of 50 MB

Module  FFT File locati
Base dir
No. No.

Failed

ons

Backup dir

Current snapshots Interrupted

Buffering Mumber

Queued Percental

Files written Last snapshot

Periodic Type File time

Trigger Spectrum location Time location

0

256 512 768

1024 1280 1536 1792

2048 2K

97 | J [ 2epy ][ Cance

4.1

Fig. 4: ibalnSpectra, Snapshots tab

Arranging and structuring ibalnSpectra modules

Below the ibalnSpectra interface in the 1/O manager in ibaPDA, the user can establish a hierar-
chic structure, e. g. in accordance with the system installation, using directories. Such folders
can be created by right-clicking on the ibalnSpectra interface or an existing folder.

Lt Hp] e

ey

: i Click
Eﬁ OPC

ibalnSprE . ”

Add directory
Add module

3

to add module ... H

Fig. 5: 1/0O manager, context menu ibalnSpectra interface

lf_l--JJ".'_f'a ibaln Spectra

Rename directory
Add directory
Delete directory

Add module

Fig. 6: 1/0O manager, context menu ibalnSpectra sub-folders

If several folders were created on the same hierarchical level, they can be marked by mouse-
click and moved within the level by using the key combination <Ctrl>+<cursor up> or <cursor
down> or by drag & drop.
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ibalnSpectra

x| | Boperiat wicn. iy gt g

é--JJ".r.r'; ibalnSpectra

|_i—_|.{'_— ibalnSpectra_0

----- = ibalnSpectra_0_0

----- B=
----- {1‘-' |baln5pectla ﬂ 2
----- ki InSpectra_A. (0}

4 InSpectra_B (1)

~lifd InSpectra_C (2

----- i Click to add module ..

-4 OPC

----- 2 Playback

& @ 57 Analyzer

Renarne directory
Move up

Mowve down

Add directory
Delete directory

Add module

- TCF',-“ IP Generic

I

Fig. 7: 1/0 manager, context menu ibalnSpectra sub-folder (several subdirectories)

InSpectra modules can be moved to directories by drag & drop. New modules can be directly
added to a folder via the context menu, too.

The folders can be renamed just as you like.

B ’J". .r'a |ba|n§pedm
EI E {== Plant 1
= {__';' Location A

W InSpectra

2§ OPC
eI T T

Fig. 8: Example of a hierarchic ibalnSpectra Expert structure

----- B Soeci= A )

LM InSpectra_
| I
* Click to add module ..

B{1)

Based on this hierarchic structure, ibalnSpectra groups are automatically created in the
"Groups" section in the I/O manager. These groups are locked and cannot be modified. You can-

not add signals to a locked group or its sub-group(s).
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iba [/0 Manager B iba 'O Manager
OEEEHEHA D Har:iware&lﬁruups : QO & 8 | 2 Ly | Hardware E-Eﬁ_m&'
© G Goes .
+-Ef EGD | By Plant 1
- 4% Generic UDP . B4 Location A ¢
(#1450 ibaCapture-CAM || - InSpectra_A X
-5l ibaCapture-HM| =y Location B
ERI ibalnSpectral [#1-4 InSpectra_B
= Plant 1 4]y InSpectra_C
=4 Location A =g Plant 2
Lo InSpectra_A, (0) [y InSpectra_D
=4 Location B ity Click to add group .,
JM'H InSpectra B (1)
| Lob InSpectra_C (2)
|§|--{-_'—_--- Plart 2
i L4 InSpectra_D (3)
. -yl Click to add module ...
-2 OPC
Fig. 9: ibalnSpectra interface structure and resulting group structure
4.2 Know-how protection

4.2.1 Introduction

The know-how protection area offers mechanisms for protecting intellectual property associat-
ed with certain calculations and/or settings in ibaPDA, which are considered as user know-how
worth protecting.

In the first version of this protection function (ibaPDA-V6.37.0), the know-how protection can
only be applied to InSpectra profiles.

The following protective functions are realized:

m Protection against change
The protected elements cannot be changed without entering a password.

m Read protection
The configuration of the protected elements is not displayed without entering a password.

m Dongle protection
The protected elements are only executed on systems that run with a previously registered
dongle. Several dongle numbers can be registered.

The protection is realized via so-called protection schemes that, once defined, can always be
applied again.
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ibalnSpectra

iba /0 Manager

O X
O [53 Id #] ¥ - |Hardware | Groups Outputs |53 [
E\# General
-2 OPC server el
4 OPC UA Server Protection schemes
SNMP server
IEC 61350 Server S8 T — e Bdbf-afci-44 Version Change scheme
rotScheme
Hemuie.conﬁgurahun 5 T |Pr0tSd’1&mE1 |
Multistation 4
-\l Address books x Author: |Jan Pieters |
- (5 Time synchronization : e = SRR S
H m aE o is is a co| which can be v
9 Prig i = Change passnor
&[] ibaCapture | Sl e
E}--g ibalnSpectra Impart scheme
-7 Playback Allow exscution anly an syster e
- fo Virtual i R Export scheme
[ Unmapped V263548
7184102 =
Protect [ Unprotect
Protectable elements
Sele... Name Scheme name Scheme id Scheme version
= Type: InSpectra profiles
» | !\nspectraPraﬁIel ‘Protsdﬂemel |ee21‘64bﬁafcf44 1
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1] 256 512 768 1024 1280 1536 1792
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. | | [ [ | | [77T] 200 [ox ]

Cancel

Fig. 10: Configuration of the know-how protection

The basic procedure is as follows:
1. Generating a protection scheme

2. Applying a protection scheme to an element

4.2.2 Creating a protection scheme

1. Open the I/0 manager and highlight the branch Knowhow protection in the interface tree

under the node General.

2. Click on the button with the green plus symbol to add a new rule.

The "New scheme" dialog opens.

The parameters ID and version are automatically generated.

*

MNew scheme
Id: [Be62acT74 508448 Version:
Name: |F‘rot Scheme 1 |
Author: |Jan Pieters |
Copyright: This is a copyright text, which can be very long...

Allow execution only on systems with a dongle having one of the following license
numbers:

Va4211
2178424
Add connected dongle
Password: |uuuu |
Werify password: |uuuu |

OK

Cancel

3. Now enter the other parameters and then click on <OK>.
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The settings and entries to be made for a protection scheme are specifically as follows:

Author (optional)
Enter the name of the author here.

Copyright (optional)
You can enter a note text here about the copyright of the elements protected by this scheme.

Allow execution only on systems with a dongle having one of the following license numbers
Enable this option if the elements protected by this scheme are only to be executed on systems
with certain license numbers (dongle protection). Then enter all respective dongle or license
numbers in the field below. You can easily enter the number of the respective connected dongle
using the <Add connected dongle> button. If you do not enable this option, there is no execu-
tion restriction of the protected elements with respect to the license number.

Password
Enter a password that consists of at least 8 characters. Spaces are not permitted. You will need
the password for the following actions:

m Viewing the configuration of a protected element
m Changing the configuration of a protected element

m Changing or removing the protection scheme

4.2.3 Application of a protection scheme

An element can always only be protected by one protection scheme, but a protection scheme
can be applied to several elements.

If you have elements in your ibaPDA configuration worth protecting, such as InSpectra profiles,
then these elements are shown in the table below in the dialog.

In order to protect one or more elements, first highlight the desired scheme in the list of the
protection schemes (top left).

Then highlight the relevant lines at the bottom by setting a check mark in the selection box and
click on the button <Protect>.

Then enter the password for the respective protection scheme and click <OK>.

4.2.4 Removing the protection

In order to remove the protection for one or more elements, highlight the corresponding lines
in the table below in the dialog by setting a check mark in the selection box. Then click on the
button <Unprotect>.

Then enter the password for the respective protection scheme and click <OK>.

If you want to remove the protection for several elements at the same time that are protected
with different schemes, then you have to enter the passwords for all respective schemes in the
password dialog.
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4.2.5 Importing and exporting protected elements

When elements are protected, they can be exported and imported. The configuration of the
elements is encrypted in the export files (*.protectionScheme). You therefore have an easy way
of spreading protected know-how to different ibaPDA systems.

For an export, highlight the desired element and click <Export scheme>. Then select the desired
storage path, enter a file name and close the dialog by pressing <Save>.

If you have highlighted several elements for export, then a prompt dialog appears asking wheth-
er all highlighted elements should be saved in the export file or whether you want to select
more first.

If you want to import a protected element file, click on <Import scheme>, select the desired file
(*.protectionScheme) and close the dialog by pressing <Open>.
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4.2.6 Unlocking protected items

If you want to access protected items in the application, then you must first unlock the respec-
tive item by entering the password for the protective rule.

If, for example, you want to view the configuration of the protected InSpectra profiles, then you
must first enter the password in the “Configure profiles” dialog and click on <Unlock>.

The access remains protected until the I/O manager is closed again.

i Configure profiles O X

Profiles

InSectraProfilel Enter password to unlock:

inspectraProfile2 | Unlock

g X8 oK Cancel

Fig. 11: ibalnSpectra example: The password must be entered in order to view protected profiles.
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5 ibalnSpectra in ibaAnalyzer

ibalnSpectra is integrated in ibaAnalyzer as a product ibaAnalyzer-InSpectra and offers the most
important modules offline there.

5.1 The InSpectra views in ibaAnalyzer
ibaAnalyzer-InSpectra currently offers two views:
1. InSpectra Expert view (based on the FFT view)

2. InSpectra Orbit view

Each of these views consists of 4 areas, which are explained in the following sections.

InSpectra-Orbit 2

=
Profile: [Orbit_Demo v] = @
’ - - 1.5 ] -
[ tnput | Profile | b c BISREY - |
| 4 Settings | 2 — O bt
Xinput Signal Unassigned T
Y input Signal Unassigned a
Keyphasor signal Unassigned =
4 Placeholders
Offset X 0
Offset ¥ 0 =
=
o
&
1 =1
2
[
o
| Xinput Signal =
The Y signal that is analyzed in this module.
- &
Calculate — O
Name Value Unit ay
Origin
7, TS T &
3 K « <1 b > M ML P Rlum x4
=1 | ] |
10:43:05
02.11.2018
| 10:44 10:48 10:48 10:50
| Orbit view 2 | 1nspectra-Orbit 2 |

1 Configuration area
2 Visualization area

3 Results area
4

Playback area

There are also two buttons in the top right area of the views for the settings of the respective
views:

] The button Properties takes you to the settings for the current view.

[ ] In Preferences, global settings can be made for all InSpectra views
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Note

® Changes to the preferences are not applied to existing views.

5.1.1 Configuration area

The input signals, placeholders and profiles of the respective InSpectra module are defined in
the configuration area. Above the input signals, the path of the dat file currently used in this
InSpectra view is displayed. A detailed description can be found under the respective modules.

You can find the configuration description of the InSpectra Expert module in chapter
A The InSpectra Expert module, page 81

You can find the configuration description of the InSpectra Orbit module in chapter
2 The InSpectra Orbit module, page 137.

5.1.2 Visualization area

The visualization area of the ibaAnalyzer-InSpectra views shows the same view that is used in
ibaPDA for the respective InSpectra module. A detailed description can be found under the re-
spective modules.

The description of the FFT view can be found in chapter & FFT view overview, page 32

The description of the Orbit view can be found in chapter & Orbit view, page 148.

5.1.3 Results area

The results of the respective module are shown in ibaAnalyzer-InSpectra in the results area at
the bottom left.

All characteristic values and output signals of the respective modules are available as results.
The results always relate to the current cursor position of the playback area. The calculation is
shown, which was last calculated before this time.

The description of the results of the InSpectra Expert module can be found in chapter
? Calculation results of the Expert module, page 105

The description of the results of an Orbit module can be found in chapter @ Calculation results,
page 144
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ibalnSpectra

5.1.4 Playback area

In the playback area, you can control the playback of the dat file using the buttons and the

slider.
K « <l p R » > < ,% 10000 1
] — —

9 3 13:36:50 4 2910 13:37:37
r

22.10.2018
13:38:00 1:3:38:30 13:37:00 13:37:30 13:38:00

1:3;38:30 13:39:00

Fig. 12: Playback area

Meaning of buttons:

D ["] Start / stop playback

I€ >| Jumptostart/end

&« »» Reduce/increase replay speed
(The set replay speed is shown on the left (1))

(I |> Jump to the next result in the respective direction

T Display the total time period

+—
+—F

,:) (=) Remove one/all zoom level(s)
All

More features:

1 Input of the replay speed

You can enter the factor of the replay speed here. The new speed is adopted by pressing

<Enter>.

The replay speed is relative to the normal speed. For example, 2.00x means that the cur-

rent replay speed is twice the normal speed.
2 Display of the replay speed

3 Time marker

On the timeline, a black triangle represents the current time stamp. If the time marker is
moved, the FFT display jumps to the time stamp of the marker. The time marker can be
moved by clicking and dragging it with the mouse. If you click anywhere on the timeline,

the marker will jump to this position.

4 Tooltip

If you move the mouse over the timeline, the time stamp of the mouse position will be

shown in the tooltip.

The playback area can also be controlled using the keyboard.
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Key Function

<& > One result backward
<->> One result forward
<> Increase playback speed
<J> Decrease playback speed
< Space bar> |Play/ Pause

Zooming and shifting the time scale

You can zoom in the time scale by drawing a rectangle with the mouse button pressed down on
the timeline.

You can shift the time range by clicking the time axis and then dragging the mouse horizontally.
The cursor then appears as a double arrow.

Synchronized markers

By default, the markers in the playback area of ibaAnalyzer and the markers of the ibalnSpectra
view are synchronized. The same also applies to markers in the Orbit view.

Shifting the X1 time marker in the playback area causes all markers in every InSpectra view to
move to the same position. Even if the marker is moved by the playback of an audio channel or
an ibaCapture video, the markers move in the InSpectra view synchronously with it.

The shifting of a marker in an InSpectra view causes the X1 time marker to be moved to the
same position in the playback area. If you enlarge an area in ibaAnalyzer, the zoom area is
moved so that the X1 marker remains in the same position on the screen if possible. If other
InSpectra views are available, their markers also move to the same position. If the markers in
the InSpectra view are also moved by clicking the Play button in the InSpectra view, the marker
synchronously moves in the playback area.

Orbit view 2 v B X InSpectraExpert1 vax

Profile: | [ ] Lestresult Friday. November 02. 2018 10:47:08.061 @ Brofile i) [ | Lestresult: Fridsy. November 02. 2018 10:47.09.261 @@
- Y [mTe - _ 777 ta @ =)
nput | Profile ~4b @IIV (3] -l '1 Irput | Profile | =i @ ] II" *5“-(“./")/1% [LLLL' E' -0
] |2 o | Colculations 14 — b ampl gt ) Bra {5
| Enableorder e -
4 Acquisiion
Shaft home p¢ Bottom Number of sample £132
4 Sensor posiion S — Number Of Lines 3200

AngleX 135 Overlap Percentag 0 %
Offset X Configure from outs| = 4 Caleulation
Gurecane IC

i

OfsetY  Configure from outs| | Number of samples
Angle Keyphz O The number of samples used for one specirum
Direction 2 calculation,

4 Sensoriype

Sensorunit  mils. o ‘ Calculate = i 00 L 300 400 800 800 [Ha]
K« P » M &
1

Direction x| ' q
Direction of the shaft-rotation (positive: — = _Bra 1" 0 0.0001 sec :
jise. negative: clockwise). o F

[ e o ©

Name Value Unit.
» | Orbit counter 13500
CenterineX  0,663915 mis
Centeriine Y -1,27075  mils
Peak to peak ...  3,15182 mis
Pesktopesk... 93,265
Peak to peak... 140
Eccentricity 0,287305

Distance to de... 2,54344 mis

Grigin

K« P » M L i

Direction 2

1047:09 i
02112018
1044 1040 1048 10:50 10:43:30 10:44:30 10:45:30 10:46:30 10:47:30 10:48:30 10:49:30

Fig. 13: Example of synchronized markers
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If the markers are not to be synchronized, you can configure this in the preferences of
ibaAnalyzer. Disable the option Enable marker synchronization in the tab InSpectra.

i’ Preferences = -
‘ 3D View | Colors I Forts I Hardcopy | Miscellaneous | Database | Signal tree | Signal arid | PDO database storage | ibaCapture | Overview I Export/Import settings | HD Server| InSpectra | [En
InSpectra-Expert
Optimize for:

(@ Memory usage
() Speed

Limit memory usage of each FFT to: 100 = MB

Enable marker synchronization

[7] apply to analysis

sy | [ ok | [ cancel

Fig. 14: Preferences for InSpectra
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6 FFT view

The FFT view serves to visualize the results of the InSpectra Expert module and the auto-adapt-
ing module in ibaPDA and ibaAnalyzer. In ibaPDA, the FFT view can also be used to display
frequency spectra of signals without InSpectra calculations. In ibaAnalyzer, the view is enabled
with the ibaAnalyzer-InSpectra license.

Ill

With the FFT view, the term “spectrum” is used instead of the term “signal.” A spectrum in the
frequency domain is what an input signal is in the time domain. An FFT view can contain one
spectrum or several spectra. The spectra can have individual value axes or lie on a common val-
ue axis.

6.1 Opening an FFT view in ibaPDA

Use the button to add a new FFT view:

Fe s O &
T

You can move individual or several highlighted signals from the signal tree to the main view

of the FFT view using drag & drop. In the case of an InSpectra module, you can drag the entire
module into the FFT view. In doing so, relevant parameters for the FFT view are copied from the
module settings.

% ibaPDAVT.00 - InSpectraExpert_FFT
File  Configure View Help

PEBFOQR o -HD BT HEEE

oo o FFTView 0 | LI 4
W23 0. InSpectra Exper. T ; - b 4 e M = =
Fr':‘rf-’-w 1. InSpectra Expert_B \ @ Il‘r Tﬁﬂ] Al |_'.. E ’:_-’

-7 2 Prozess

| -l 3. InSpectra Expert _C

| B () 4. InSpectra Orbit

m 8. Schwingung

Fig. 15: Dragging an InSpectra module in the FFT view
The following hotkeys are available for dragging new signals into a FFT view:
m <Shift>: When you press the <Shift> button while dragging several signals into the FFT view,
all signals are placed on a joint Y-axis.

m <Ctrl>: When you press the <Ctrl> key when dragging one or more signals into the FFT view,
the existing signals are replaced with new signals. If there are more signals in the view than
new signals, the first signals will be replaced. If there are more new signals, the additional
signals will be appended.

The description of the FFT view can be found in chapter & FFT view overview, page 32
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6.2 Opening an FFT view in ibaAnalyzer

Use the button in the toolbar to add a new InSpectra-Expert view:

=8P ) NN e
E'T New InSpectra-Expert view
a—— Add a new InSpectra-Expert view

You can move individual or several highlighted signals from the signal to the main window of
the FFT view using drag & drop.

The following hotkeys are available for dragging new signals into a FFT view:

m <Shift>: When you press the <Shift> button while dragging several signals into the FFT view,
all signals are placed on a joint Y-axis.

m <Ctrl>: When you press the <Ctrl> key when dragging one or more signals into the FFT view,
the existing signals are replaced with new signals. If there are more signals in the view than
new signals, the first signals will be replaced. If there are more new signals, the additional
signals will be appended.

The InSpectra Expert view in ibaAnalyzer contains additional display areas in addition to the ac-
tual FFT view.

30 Issue 1.2 @



ibalnSpectra FFT view

Profile: [nemeﬁIe v] ._ﬂ@ i ﬁa
— i 2 B = = -y
||,m | Profile | - i [ @ II‘r T&HJ Al ﬂ g H e
4 Settings — b {a 1 0
File
Input Signal Unassigned
Speed signal Unassigned 1
[:.
A ] 1
0 100 T 200 ' 300 ' 4bo 500
® -
2 0,75 1 {amp} (injut 13
05
0,25
g
-0,25
File 05 1
The file used to evaluate the expressions in the profile.
=
) 50 100 150 200 250 300 350 400 450 500
Calculat +— 1
= ] 8 0,75 - (Input 17 (#1024)
; 05
MName Value Unit 025 |
=l Group: Inputs £ 0 A
0 |Speed 0 -0.287
b 05
8 Minimum V]
9 |Max 0 o
iR | 2 | = ‘De+d 1e7 2e7  3eF 467 Be¥ 6eF Ter  BeT  BeT 1e6
10 Average |0 = |
11 |RMS |o | v, 21 T = (=
KL< D D »IILLLm 4
12 [Crest [o | - = . —
[= Group: Bands Wiz L T T T ar—
-00:00:00
16 |Overall (RMS) [o | Py
01.01.1970
17 |Overal (Peak) |0 | b 00:00:00 00:00:20 00:01:00 00:01:30
Fig. 16: InSpectra Expert view in ibaAnalyzer
1 FFT view visualization area

2 Configuration area (input signals, profiles) see & Configuration of a calculation profile in
ibaAnalyzer, page 118

3 Result area, see & Calculation results of the Expert module, page 105
4 Playback area (playback settings), see & Playback area, page 26

The description of the FFT view can be found in chapter & FFT view overview, page 32
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6.3 FFT view overview

The FFT view offers a number of special graphs and tables, which can be individually displayed
or hidden as needed.

| FFTView | 4P x
2 @R R g 52 (O i
— i ol (nSpeclraBxperty |

08
08
e e T
04 e ¥
ooy
F————%
02 i =
T {0 0T 1
07:17:15
0 250 EX 750 1000 1250 1500 1750
® 15
amp) (InSpectra Expert
o {5} (nSp: pert)
1
078
0% [fezraed 1.
025
[F P——
025
) 0 1250 1750
peak AMS
Mo.  / Bandne.. Center Delta Lower Freq  UpperFreq  Peak PeskFreq  RMS Alert  Alarm Alert Alarm  visble Collapsed
» 0 |msgesamt| 974,121 974,121 0 1,94824e43 | 1,32568 273,43 1,43791
1 300 300 50 250 350 1,32568 273,43 1,26685 | >0z >0,3
2 500 500 100 00 700 0,592284 | 551,75 0,535357 | >05 >0,2
® 4 4
5 = (InSpectra Expert) (#1024)
° iin & WA
2
-4
0 025 0,05 0,075 o1 0,125 015 0,175 0z
Signal / Module Minimum Maximum Average RMS Crest
» (InSpectra Expert) | -2,94495 3,10516 | 0,016673 1,43991 2,15651 ﬁ
® ]
Parameter {amp} (Inspectra Expert)
b Acquisition -
[ Number of samples 1024 35 |
| Number OF Lines 400 T
—
| Overlap Percentage 0% [
Averaging
| Averaging Type | None =
® o2 . 4
N (nSpectra Expert). Spectrum dnteractive marker: Fundamental) -
0,01 8
0,005
0
1 3 3 3 5 5 7 B 5 10
® ggfs - (InSpectra Expert) (nteractive marker: Fundamental)
201 1 9
0005 1§
0
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Fig. 17: Example of an FFT view

Main window, signal spectrum of the input signal
Spectrum slave graph (bands, frequency domain) *
Spectrum slave table (data, frequency domain) ?
Time slave graph (graph, time domain)

Time slave table (table, time domain)

Spectrum parameter table

Slice slave?

O 00 N o U B W N

Marker spectrum slave3

1 With ibalnSpectra, additional static values, warning and alarm limits
2 Can only be used with ibalnSpectra

3 Slice slaves and marker spectrum slaves can exist several times
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The main window is always displayed at the top. The additional windows for graphs and data of
spectrum and time domain are grouped in pairs. In analogy to normal trend views, their posi-

tion can be changed at the header bar by using the mouse. You can display or hide the individu-
al graphs and tables within the FFT view by means of the buttons as shown in the above figure.

Toolbar
uu Start FFT view / Pause FFT view (only ibaPDA)
"""""""""""""""""" Stop or continue the FFT display update
5 Reset all displayed data (only ibaPDA)
o+~
""""""""" The display is cleared only once and all values are set to zero until the next
FFT calculation is completed.
ﬂ Determine planecount automatically (only ibaAnalyzer)
O Auto color signals
II"’ Auto scale value axis
T_@t:l Restore manual scale ¥

= = Zoomout one level / Zoomout all ¥
All

‘ﬁ]‘ Toggle display type in the FFT main window (single spectrum / waterfall /
____________ Sol contour)
g Open the sub menu for showing/hiding the windows

Main window with/without waterfall (graph, frequency domain)
Sectrum slave graph (graph, frequency domain)

Spectrum slave table (table, frequency domain)

Time slave graph (graph, time domain)

Time slave table (table, time domain)

Display spectrum parameter table

Add slice slave...

Add marker spectrum slave...

H i Toggle interactive marker visibility

No function for configured markers

O Switch to the order spectrum (if speed signal and parameters of the order
calculation are configured)

Y Individually affects the main window, spectrum or time slave graph,
depending on the focus
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6.4 Main window

In the main window, the result of the FFT of the signal to be examined is shown in the frequency
domain. The standard view for the main window is the individual spectrum.

| FFTView 1 4px

Pllc@®rwRPR451-

—[H{amp}[m:ﬂ] Sigrial_A
L l{ampt[10:1] Signal_B

0,75+

0,5 A |

0,25

Fig. 18: Main window of the FFT view

You can enable an interactive marker that you want to use to read frequency values and the
associated amplitudes along the X-axis.

When switching to the waterfall or contour view, the individual results of the frequency analysis
are displayed spatially offset. This provides an overview of the history of the frequency response
curve.

Detailed information can be found in chapter & Waterfall, page 35
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6.4.1 Waterfall

The main window of the FFT view can be converted to an isometric perspective. In this mode,
the successive FFT events of a spectrum are displayed on a Z-axis, with the newest result clos-
est to the axes origin, in order to create a waterfall effect. The display is restricted in ibaPDA to
262144 data points, in ibaAnalyzer configurable via memory usage per FFT. However, note that
using a waterfall display requires more resources than a single spectrum.

You can switch to the waterfall perspective via the corresponding button in the toolbar of the
FFT view.

g5 10
[M_L Single spectrum
£, waterfal

]
- Contour

Alternatively, you can switch perspectives in the properties dialog of the FFT view as well.

T Properties
Display configuration
(1 Single spectrum @ Waterdall () Contour [¥] Show main window

Fig. 19: Display configuration in the properties window
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Fig. 20: FFT view with enabled waterfall perspective

In the above figure, you can see the results of the last 100 calculations and it is clearly visible
how the spectrum changed in the course of time.

By using the <Up> and <Down> cursor keys or by scrolling with the mouse wheel, you can move
through the planes and have displayed the related spectra and parameters.

When moving the mouse with the <Ctrl> key pressed, you can change the angle and perspective
of the view. If you press the <Shift> key at the same time, then the display pans to 0 degrees.
The axis position settings are overwritten in this mode.
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If you have set the desired perspective, you can save this and re-enable it again later at any
time. See chapter @ Settings in the FFT view, page 65

Scales are always displayed at the side of the chart not overlapping with the perspective flow
direction. Several spectra can have different sample rates or bin values and thus the clock in
which the FFT results are available may vary. That is why it is pre-set that every spectrum moves
on the Z-axis at its own pace.

However, there is the option to synchronize the Z-planes across several spectra. With this option
enabled, the FFT view will not allow a spectrum to advance over the Z planes until all spectra
have generated a new FFT result. While the view is waiting for certain spectra to generate re-
sults, the other spectra keep showing their newest results on the front plane.

While the waterfall perspective is enabled, the label, marker and zoom rectangle functionality is
limited to the foremost plane.

The appearance options of the waterfall display is determined in the properties window in the
node Time axis. See chapter A Time axis, page 80.

6.4.2 Contour view

The contour view corresponds to a 2D top view of the waterfall, where the amplitude height is
represented by colors.
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Fig. 21: Example contour view

The color scheme can be configured in the properties of the value axis. Both pre-defined
schemes can be selected here and separate color schemes can be created.
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2 Properties =00
ain window Type
+3 Bands Posttion Left -
Markers Motation: Auto -
X, Base awes
v
Secaling
-3 Printing y . ] .
b Time slave ) Decibel
i Spectrum parameter table @ Logarithitic
@ Dynamic auto scale Color scheme:
() Dynamic auto scale {increase only)
() Manual scale Min:
Mzc:

Fig. 22: Setting the color scheme for the contour view

6.4.3 Zoom
The scale of an axis can be manipulated in three ways.

m Autoscale
You can perform an autoscale via the context menu of the axis or by using the middle mouse
button to click on the axis.

m Shift
You can shift an axis by dragging it with the mouse.

m Zoom
Using the mouse wheel, you can zoom in and out in the area of the cursor.

You can change the scale via the pop-up buttons on the axis too. These buttons appear when
you move the mouse over the right side of a horizontal axis or over the top of a vertical axis.

Pie

1]

The outermost symbols halve/double the scale range based on the average. The arrows have a
similar function, but with a smaller zoom factor. The button in the middle autoscales the axis.

In addition, you can zoom into a certain area of the diagram using the zoom rectangle (click with
mouse and drag). The zoom rectangle enables the zoom buttons in the view toolbar, which al-
low you to return to previous zoom levels.
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Fig. 23: Zoom rectangle

6.4.4 Legend

The legend indicates which signals are added to the view. The first part of the legend is the tree
structure of the value axis. This shows which spectra are shown on which axis. The second part
of the legend shows a visual representation of the percentage buffer fill grade for each signal.
The last part indicates the signal name, listed by signal ID and calculation mode. If a signal is in-
valid, this is indicated by an exclamation mark at the end of the signal row.

] L Q
= | 3} [3:0] S0 Hz
o —l: Bl {amp [0:0] padu
i | 15T [3:4] 240 Hz
_D_
[4y]

I

0 s0 100 150 200 250 300 350 400 450 [Hz]

Fig. 24: Legend with 4 signals in 2 groups, 1st signal (100 Hz) invalid

The legend has a drag & drop function. This way, a spectrum can be laid upon different value
axes. While dragging the spectrum, an arrow appears in the value axis tree pointing to the tree
that will contain the spectrum when it is dropped. If a spectrum is not dropped inside a legend
row, the spectrum will be laid upon a new axis.

Right clicking in a legend row makes the context menu of the legend appear.

Remuove signal

Visualize signal

B W X

Visualize signal only

Change main spectrum

Fig. 25: Context menu of the legend

Clicking on “Remove signal” removes the corresponding signal. Clicking on “Hide signal” hides
the signal and shows the signal name transparently. The signal is only temporarily hidden and

38 Issue 1.2 @



ibalnSpectra FFT view

can always be displayed again. By clicking on “Visualize signal only” in the context menu, only
the selected spectrum remains in the display and all other spectra are hidden. Clicking on
“Change main spectrum” makes the selected spectrum the main spectrum.

In the context menu under “Properties,” you can display the selected settings for the spectra.

In the properties of the FFT view (main window), you can also configure and enable a separate
legend that contains additional information, such as name, comments and sampling time of the
input signal, marker values or any literal text.
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6.5 Spectrum slave graph and spectrum slave table

In addition to the main window, you can open a graphical and/or tabular display of the data
of the frequency spectrum. Click on the button for the window menu in the toolbar of the FFT
view for this purpose.

- -

Main window

Spectrurn slave graph

<1

Spectrurn slave table

Tirne slave graph

Time slave table

Graphical display and data table form one group, as the table always provides the data match-
ing the spectrum in the graph. However, the graph and table can be individually displayed or
hidden.

In addition, the graph and data table can be minimized or displayed together. To do this, simply
click on the small triangle on the right margin of the display:

; T =
anal_A {mm=
Spectrum slave 2048, mm)

Time slave

300
isible Collapsed hm"mllm‘NmN»mnM
4 S =
=2 0
= O
#2048, mm)

iy 2

AU AT ot

Fig. 26: The graph and table of the spectrum slave are visible (left) and minimized (right)

Note
® Without InSpectra modules, the spectrum slave shows the same information as
1 the individual spectrum in the main window and the table does not contain any

data.

You define general display properties in the properties dialog of the FFT view in node Spectrum
slave.
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- Printing Additional legend
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b Enabl
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+  Parameters: -
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% input signal firsst comment
%cZ: input signal second comment
- %ap: input signal sampling period g
’ Apply node to preferences ] ’ Apphy J [ QK ] ’ Cancel

Visibility

Fig. 27: Properties of the spectrum slave

You can define here whether the graph and the data table for the spectrum slave are shown by
default. Even if a view is disabled here, it can be re-enabled later in the FFT view toolbar.

The data table can be sorted automatically. Define the parameter (column) here according to
which and in which sequence the table is sorted.

Additional legend

When this option is enabled, another legend is displayed in the spectrum slave window in addi-
tion to the normal signal legend. You can define the content of this legend yourself. For exam-

ple, you can enter a detailed multi-line text, in which placeholders for dynamic information can
also be used. The following placeholders are available:

= %sn: Input signal name

= %iu: Input unit

= %su: Spectrum unit

= %cl: Input signal first comment

= %c2: Input signal second comment

= %sp: Input signal sampling period

= %x: X-value at interactive marker

= %y: Y-value at interactive marker

= %xmouse: X-value at mouse cursor

= %ymouse: Y-value at mouse cursor

= %tmouse: Z-value at mouse cursor

Issue 1.2
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= %xmv: X-value of the nearby marker position
= %ymv: Y-value of the nearby marker position
= %tmv: Time value of the nearby marker position
= %nmv: Name of the nearby marker position
= %imn: InSpectra Expert module name

= %n: Band name

= %nb: Band number

= %r: RMS value

= %p: Peak value

= %pf: Peak frequency

= %c: Center frequency

= %d: Delta frequency

= %l: Lower frequency
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6.5.1 Spectrum slave graph

The graphical display of the frequency spectrum always shows the last result of the FFT in
two-dimensional appearance or the spectrum selected in the waterfall or contour plot. (The se-
lected spectrum in the waterfall view is shown with a different color, marked in the contour plot
with a triangle):

= Spectrum

= Frequency bands

= Value bands

= |[nSpectra bands

= Characteristic values of the InSpectra bands

= Limits of the InSpectra bands

. . : h : :
® 15 A 1 1 i i-{Lsty.} (nSpectra Expert 0) [10:0] Signal_A (mrm®)
1,25 1 i i R
1 . P
. -
0,75 1 : ] - -
05 1 1
— R
0,25 : : i i
0 L S
0,25 ]
0 50 100 150 200 250 300 350

Fig. 28: Display of 3 different frequency bands

The display shows at least a part of the spectral curves from the main window. You can add ad-
ditional charts by dragging and dropping them from the main window or from the signal tree via
drag & drop. The displays are linked so that all graphs in the small spectral display can also be
seen in the main window.

When zooming in, more details can be seen.

LI

175
15 A
125
.

07s
05 -
0,25 |

025

a5 a0 g5 100 105 110 115 120 125
Fig. 29: Frequency band display

The most important parameters of the frequency bands and of the spectrum are shown with
dotted and colored lines. You are shown the respective values when you position the cursor on
the lines (hovering).
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Upper cutoff frequency

Peak (peak amplitude)

Peak frequency

Alarm limit

Warning limit

| | p=1,392 | !
| [p:Birm=1]  [Pf=100,1Hz H

RMS

RMS=0,218

Display of all descriptors by selection in the
spectrum properties

Table 1: Information in the spectrum slave graph

The configuration of the bands is described in chapter @A Bands, page 68.

You can decide in the spectrum properties (by using the context menu of the display) which
markings and parameters are to be displayed (permanently) and whether the graph should
change the color when exceeding the alarm limits.
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Fig. 30: Frequency spectrum display, context menu for adding further signals

If there are several spectra in the display, individual display properties can be assigned to every
spectrum.

If the spectrum slave graph has the focus (after a mouse click on the header bar), the tool but-
tons for zooming out and restoring the manual scale relate to this graph and not to the main
window. The same applies to the assigned function keys <F3>, <F4> and <F5>.

Base axis

The display has a base axis corresponding to that of the main window. You can still modify the
settings of the base axis in the display properties, for example, to select a logarithmic division
instead of a linear division or to provide manual scaling. In addition, you can display the period
instead of the frequency.

If you zoom in the spectrum slave graph or in the main window, this is usually independent
from each other. By using the "Synchronize actual scale with main window" option, you can de-
termine that a zoom action in one of the windows also affects the other, but only in horizontal
direction.

T Properties [E=5[ECR =
=|-- Main window Base axes
Visuals
++1 Bands
[1 Markers () Logarithmic
X, Base axes
Tv Value ads 1 D Manual scale: Min: 1] =| Hz
Ty Value axis 2
Za Time axis
{5 Printing
G- S_DECTI'LII'H slave [ Synchronize actual scale with main window

LTy Value ads

- Time slave
----- Spectrum parameter table

Type: @ Linear [7] Show period instead of frequency

Mae: 0 = Hz

Fig. 31: Properties of the spectrum slave graph, base axes

Value axis

The spectrum slave graph has only one value axis. All charts in the display are displayed on the
same scale of values. You can change the settings of the value axis in the properties of the dis-

play.
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(") Dynamic auto scale {increase only)
() Manual scale Min: [ =
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Fig. 32: Properties spectrum slave graph, value axis
For scaling the value axis, you can choose between linear, decibel and logarithmic.

In the Spectrum x tab, you can determine the display properties for style and filling for each
spectrum separately. You can adopt the main window setting or select individual settings from
the respective dropdown menu.

6.5.2 Spectrum slave table

The data table regarding the frequency spectrum only contains data if it is an InSpectra module.
In case of a simple analog signal, the table remains empty.

In the table, a line is automatically created for every defined band of the displayed InSpectra
module.

Peak RMS
Mo. / Band... Center Delta Peak Peak Freq RMS Alert  Alarm Alert Alarm Visible Collapsed
EI[#] show bands [] Enable collapsed bands : {InSpectra Expert)
b 0 |mnsge..| 974,121 | 974,121 | 1,03141 | 283,203 | 131708 ' [ B | i
1| 300 300 50 1,03141 | 283,203 1,10277 ®m | =
2 | s00 500 100 | 0,629698 | 561,523 0,612792 -
Mo. ! MName Value Alarm
[=) InSpectra Module: (InSpectra Expert)
> 0 | P1+P2 | 1,66111 |

Fig. 33: Spectrum slave table
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The parameters and — if configured — the results are shown for each band. Results and alarms
for characteristic values are displayed in the area below. A line is created for each parameter.

If there are several InSpectra modules in the spectrum slave graph, the table also shows the
data for the bands of the other spectra.

Peak RMS
Mo. / Band... Center Delta Lower F... Upper F... Peak Peak Freq RMS Alert  Alarm Alert Alarm  Visible Collapsed
I [¥] Show bands [] Enable collapsed bands : {(InSpecira Expert)

> 0 |Insge...| 974,121 | 974,121 0 1,94824...| 1,48727 | 458,984 1,68337 i | @
300 300 50 250 350 0,074371 | 297,852 0,130026
2 =] &00 100 s00 = 700 0,100702 | 517,578 0,217307 =02

EI[#] Show bands [T Enable collapsed bands : (InSpectra Expert_C)
0 |Insge..| 974,121 | 974,121 0 |1,54824...|0,653055 | 445,215 0,518155 i i | [
I 1| 400 400 100 300 S00 | 0,653055 | 449,219 | 0,748773 | >0,5 >0z [ &

Fig. 34: Example of a spectrum slave table with 2 InSpectra modules

You can display or hide the parameter columns via the context menu (right mouse click in the
heading).

; ; ert Alarm Visible
Visualize graph

Visualize table
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Fixed slave height | | [

Space slaves equally =0,3 -

| Columns 3

et

Band number

I3 3 S I R S [ Y[R RS Y RS R RS

Band name

Properties

Center
Delta
Lower Freq
Upper Freq
Peak

Peak Freg 1
RMS

Peak Alert
Peak Alarm
RMS Alert 1
RMS Alarm |'
Visible

erage RMS

1,724062-3 | 1,33

Collapsed

Fig. 35: Parameter columns

In every parameter column, the displayed values can be sorted by clicking on the table header.
A triangle in the header indicates whether the sorting direction is ascending or descending. The
order is automatically re-sorted if the order changes during acquisition.

You define the preference for sorting in the properties dialog of the FFT view in the node
Spectrum slave table, see chapter & Spectrum slave graph and spectrum slave table, page 40.
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Mo, Band ... Center Delta Lower Freq LUpper Freq |Peak ! |PeakFreq RMS
=l [¥] Show bands [ Enable collapsed bands : (InSpectra Expert)
= = e = e e —— oG008 | 2082 | PRTET:
» 1 | 30 | 300 | 50 | 25 | 350 | 0,070283 | 297,852 | 0,08079
0 IInngS... | 974,121 . 9rd121 | 0 [ 1,'34824E+3_ 0,389348 . 390,625 | 0,407757

Fig. 36: Sorting the data table according to the peak value

Show bands / enable collapsed bands
Use this option to globally decide for all bands whether these are displayed in the frequency
spectrum and whether they can be shown as collapsed bands.

If the option Show bands is enabled, the display of individual bands in the Visible column can be
determined separately.

If the option Enable collapsed bands is marked, the display of the individual bands in the
Collapsed column can be determined separately. Collapsed bands are indicated by a triangle at
the center frequency.

6.6 Time slave graph and time slave table

In addition to the main window, you can open a graphical and/or tabular display of the data of
the input signal in the time domain. Click on the button for the window menu in the tool bar of

the FFT view.
=NNIE
Main window |

Spectrum slave graph

Spectrumn slave table

Tirne slave graph

ITl Time slave table E

Graphical display and data table form a group, as the table always provides the data suitable for
the graph in the display. However, the graph and table can be individually displayed or hidden.

In addition, the graph and data table can be minimized or displayed together. To do this, simply
click on the small triangle on the right margin of the display.
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6.6.1 Time slave graph

In the time slave graph, the time curve of the input signal is graphically displayed. The displayed
section contains exactly the samples of the input signal which were included in the FFT calcula-
tion.

® (InSpectra Expert 0) [10:0] Signal_A #2048 mm)

5 - MERMS = 5,09234 fiy fAverage - 4,99316 | |
h H“HHHHH‘
4

0 025 05 0,75 1 155 15 175 %

Fig. 37: Time slave graph

If the averaging function was enabled in the calculation settings of the profile, then the display
shows the time signal of the last internal FFT calculation. The displays of the FFT results in the
main window and frequency range, however, are also based on prior values of the input signal.

Basically the input signal of the InSpectra module is displayed. However, you can also drag
further signals from the signal tree into the time slave graph. If there are several signals in the
main window already, you can select those in the context menu of the graph.

If the time slave graph has the focus (after a mouse click on the header bar), the tool buttons for
zooming out and restoring the manual scale relate to this graph and not to the main window.
The same applies to the assigned function keys <F3>, <F4> and <F5>.

Markers
You can also enable a marker via the context menu of the display.

Legend
The legend of the display contains various information:

inSpectra Expert 03 [10:0] Signali{#zﬂda,mm}

= Name of the InSpectra module (if present)
= channel number of the input signal
= Name of the input signal

= Number of samples for the FFT, unit of the input signal

Base axis

The time slave graph has a base axis. When autoscaling, the length of the base axis results from
the number of samples and the sampling time. You can modify the settings of the base axis in
the properties of the graph.
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[7] Manual scale:

Fig. 38: Properties of the time slave graph, base axes
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The time slave graph has only one value axis. All curves in the graph are displayed on the same
scale of values. You can modify the settings of the value axis in the properties of the graph.

51 Properties

Time parameters

(@ Dynamic auto scale

E=3ECH "X
X, Base axes Type
w-TP Time parameters i
Naotation: Auto -
Scaling

() Dynamic auto scale increase only)

(71 Manual scale

Fig. 39: Properties of the time slave graph, value axis

Min:

Alr

4

The statistical values (average, minimum, maximum, RMS, crest) determined for the input signal
in the shown time range can be displayed in the graph. For this purpose, select the desired para-
meters in the properties dialog of the graph.

ﬁ‘ Properties

E=E|E=R =
-~ %, Baseaxes Time Parameters
STy Value axis
B e perameers Show average
[ Show minimum [ Select al
Show madmum [ i
Show RMS
[¥] Show Crest
Fig. 40: Properties of the time slave graph, time parameter
Note
® Sometimes, the crest factor and RMS value is not immediately visible in the
1 graph, as it can be significantly higher or lower than the values of the signal

curve. Change the scale of the value axis to see the crest factor.
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6.6.2 Time slave table

The data table of the time domain shows the same statistical values of the input signal which
were described as time parameters above.

Signal f Module Minimum Maximum Average RMS Crest
> (InSpectra Expert) -2,40479 1,85547 4,17233e-4 0,899231 2,0634

Fig. 41: Example of data table of the time domain

6.7 Spectrum parameter table

The spectrum parameter table is used to display the FFT calculation parameters. This allows you
to display the calculation parameters you wish to observe without having to open the proper-
ties dialog of the FFT view.

You can add the spectrum parameter table to the display using the drop-down menu.

g} m - 0,3019 O-

Main window

Spectrum slave graph

Spectrum slave table
Time slave graph

Time slave table

<] (<1<

Spectrum parameter table |

Slice slave graph: Interactive marker X

Add clice slave...

Add marker-spectrum slave...

Fig. 42: Adding the spectrum parameter table

Before doing so, you should specify what information will be displayed in the table, as not all
parameters are of interest and you can save some space by reducing the number of parameters.

For example, if you do not want to use an order spectrum, the order parameters can remain
hidden.

You can configure the settings in the spectrum parameter table node in the properties of the
FFT view. All parameters from the calculation profile are available for selection.
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Fig. 43: Configuration of the spectrum parameter table in the FFT properties

The result might look like this:

| FFTView InSpectra A FFTView InSpectra B | FFTView InSpecira C| 4bx

Pl 2 @®trw2

— & {amp} {InSpectra_C) [10:2] Signal_GC

07
06
0.5
0.4
0.3
0.2 11:13:04 AM
0.1
5 L S T ; : 0. 11:1507AM 7" 11:15:07 AM
U
75 353 337 3 583
X parameter {amp} (InSpectra_C) [10:2) Signal_C I
Acquisition
Number of samples =Ll
Number Of Lines il
QOverlap Percentage g%
Averaging
Averaging Type thene
Number Of Averages 2
p  Other
Preprocessing profile =
Frequency resolution 0.244141 Hz
= o 390.625 Hz
Visual update rate Cii
Sensor Units
Sensor type Not specified
Sensor Unit il il
Spectrum Units .
Spectrum Type He - aroton
e 1
i Input signal unit
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6.8 Slice view

With a slice graph, you can essentially represent the chronological sequence of an FFT for a
selected marker position. The amplitude profile of a frequency therefore becomes clear, espe-
cially in conjunction with the isometric waterfall view. You add a slice slave using the drop-down

menu for the FFT display.
I |~ saem O

Main window

EIRESHIN

Spectrum slave graph
Spectrum slave table

Tirne slave graph

[<]

Time slave table

[<]

Spectrum parameter table

Add slice slave...

Add rarker-spectrum slave...

The slice slave can operate in two modes:

m In Spectrum Mode you can monitor a spectrum value that changes over time:

= The temporal dimension corresponds to the number of planes in the waterfall view. The
highest-numbered plane contains the most recent data (front plane). The scale of the X-axis
shows the plane number.

= The frequency dimension is specified by an interactive marker or a configured marker,
which is connected to a signal, e.g., a speed signal.
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m In Marker Mode you can monitor a frequency value that changes over time:

= Here again, the temporal dimension corresponds to the number of planes.

= Application example: Tracking a speed marker to show the speed history.

B a1

2751

2501

2251

2001

17561

1257

100

afak Marker (Func: x

70

The mode of the slice slave is also displayed in the signal legend.
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You can add multiple slice slaves for different applications.

Once defined, the slice slaves are listed in the drop-down menu and can also be displayed, hid-
den and deleted there.

The slice slave is specified by a marker. In the properties of the slice slave, you can select any
defined marker, including any available harmonic markers. You can also quickly switch between
the different markers in the context menu on the slice slave.

In addition, each slice slave has its own interactive marker. The “Link markers with waterfall”
option lets you associate the interactive marker with the currently selected plane in the water-
fall view. Note that the position of the interactive markers in the slice slave always corresponds
to one plane in the waterfall view.

6.9 Marker spectrum display

The marker spectrum display is used to represent the relationship between a dynamic marker
(horizontal axis in Hz) and the associated spectrum value (vertical axis).

For each plane of the waterfall view, a point for the value pair is entered in the graph.

‘FF View 1 4bx
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Pl 2 @ir.° 24 H
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0 500 1000 1600 2000 [Hz)
-
e 4
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900 1
800 1
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300 4
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Fig. 44: Marker spectrum display example
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This display does not have its own interactive marker. When you hold down the <M> key, the
mouse moves over the points and the corresponding values (X, Y, and plane) are displayed in a

pop-up.

el
¢ = B68 Dcldaﬁu
= dE7 g gnt
DD - 462 EED
i|plane =82 g

Fig. 45: Value display at mouse over
The point within the currently selected plane is highlighted with a red circle.

You can add multiple marker spectrum displays and configure them differently.

6.10 Markers

For a better evaluation of the frequency analysis, markers can be displayed in the main window
and in the spectrum slave graph. The markers mark frequency values along the x-coordinate.
Frequencies of interest can be, for example, a constant or variable fundamental frequency,
known resonance frequencies or the harmonic components.

There are several types of markers having different functions:

m Interactive marker
There is one interactive marker. This marker can be switched on or off and manually moved.
In the time slave graph, only this type of marker is available.

m Configured marker
Several markers of this type can be used in a display. This marker cannot be moved manually
but its position is not necessarily fixed. The marker position can be set to a constant value or
controlled by a signal.

m InSpectra marker
This marker is configured in the InSpectra Expert module and cannot be moved manually.

For all markers, harmonic markers and sideband markers can be additionally configured.

You can enable or disable the display of the interactive marker by clicking the button in the tool
bar of the FFT view. Depending on the focus, the button refers to the main window and the
spectrum slave graph or to the time slave graph.

You enable or disable the display of the configured markers and the InSpectra marker solely in
the properties dialog of the main window.
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The markers are configured in the properties of the FFT view (main window).

=S o =S
All markers
Bald
[7] Factored labeling for hamonics Fundamertal: _— |
Ty Value as 1 [¥] Connect marker dots between planes " : B
amonic:  eeemeeememmeeemeemmeeeeeees -

Ty Value ads 2 [T] Hide marker dots

Iv Value ads 3 Sidebands e |
+-2a Time axis

Fig. 46: General marker properties
For all markers, you can set that the factors are shown in the label of the harmonic markers.
In the waterfall display, you can connect the marker dots between the planes.

The intersections of the markers with the spectrum are displayed by small diamonds. You can
hide these with the option Hide marker dots. If Connect marker dots between planes is also se-
lected, the markers are shown as a line in the waterfall and in the contour view.

For better differentiation, you can assign your own line patterns or bold type to the different
markers (first harmonic, harmonic markers and sideband markers).

6.10.1 Interactive marker

The interactive marker is used for spontaneous reading of X and Y values in a spectrum display.
It can be shown or hidden at any time.

 FFTView InSpectra |
N e @2 L0 B[l [O
1;5:| X ‘ ITcggIEinteractix—'E marker*.*isil:;ilit}f‘

Fig. 47: Interactive marker symbol

When activating for the first time, the marker is displayed at the position 1 Hz. Every time the
marker is switched off and on again, it memorizes the last position.

You can change the marker position either by clicking on the thick ends at the top or at the bot-
tom of the marker or by using the cursor keys:

Keys Function

<Cursor to the left>/<cursor to the right> Normal step width
<Shift>+<cursor to the left>/<cursor to the right> Large steps
<Ctrl>+<cursor to the left>/<cursor to the right> Small steps

Table 2: Key operation for marker movement

When you move the mouse over the thickened end of the marker, the cursor changes to a dou-
ble-arrow symbol. You can then move the marker. In the label with the marker color (default:
red), the X value is displayed on the base axis. If there are several base axes, you must specify in
the settings of the base axes which axis the marker should refer to (Marker Axis). In addition, X
and Y values are displayed at the intersection of the marker with the spectrum.
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Center markers

Since the marker has a certain position on the frequency axis, it is possible that it is not visible
in the image anymore after zooming. Switching the marker off and on to bring it back into the
image is useless, as it does not change its position because of that.

This is what the Center Marker function is for. With this function, you place the marker in the
center of the section currently visible.

g =5 ] s O

Center marker

Configure markers

Click on the arrow symbol at the marker button in the tool bar and then on "Center marker."

Configure marker

In addition to general properties such as color and label, you can also configure harmonic mark-
ers and sideband markers in the settings.
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f Properties
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Sl e —— - ]

[ Spectrum slave Interactive | Corfigured markers
- Time slave
----- Spectrum parameter table
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[¥] Enabled Markcer color:
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Fig. 48: Interactive marker properties

Harmonic markers always have a frequency that corresponds to an integer multiple of the main
marker. For the harmonic markers, determine the requested number of the harmonic compo-
nents below and above the current marker frequency. For the harmonic frequencies, further
lines are displayed. Additionally, in the “Markers” branch, enable the option “Show harmonic
labels” to display the frequency values on the markers.
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Fig. 49: Example of interactive markers with harmonic components

The above figure shows an interactive marker with 1 harmonic component below and 2 har-
monic components above the marker frequency of 26.5 Hz.
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The values of the harmonic markers are displayed at the maximum height of the value axis. The
unit of these values corresponds to the unit of the base axis (see the chapter Base axes). The
view can be configured to show only the frequency of the main marker.

An adjustable number of sideband markers is added symmetrically right and left of the main
marker. The distance to the main marker and the neighboring sidebands is the sideband offset,
represented in units of the base axis. The sideband offset can be a constant value or an analog
signal. The offset can also be changed with the mouse by touching one of the outer markers
with the cursor and moving it to the left or right with the mouse button pressed down.

0,02 A H30,1 Hz | — el {pow} finSpectra Expert 00 [10:0] Signal A
0,01754
0,015
00125
0.0
0,0075
0,005
0,0025 % =30,1
v =10,00035
- R AN o
10 20 30 40 50 &0 70 80 a0

Fig. 50: Example of interactive markers with sidebands
The above figure shows an interactive marker with 3 sidebands and offset of 3 Hz each.

Small diamonds indicate where markers and spectra intersect. If the mouse pointer is moved
near a diamond, its coordinates (X and Y values) become visible.

H144,5 Hz

4 k ¥ = 1645
/I y=0148
4 L

150 200

Harmonic component and sideband markers can be displayed in combination, too.
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Fig. 51: View with a harmonic marker below and two above the main marker. The sideband offset is set to 10 Hz

Note

If the sideband offset is specified by a signal, the value of this signal always has
to be >=0. If the value is negative, the offset = 0 and no sideband markers are
displayed.

Note

You can make the general settings of the markers in the preferences. You will find
individual settings for the FFT views in the properties of a view.

For further information, see chapter @A FFT view overview, page 32
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6.10.2 Configured marker

The so-called configured markers can either be anchored at certain positions on the base axis
with fixed values or moved dynamically along the base axis by means of analog signals.

The markers must first be defined and configured. You can configure the markers in the Proper-
ties dialog of the FFT view, in the “Marker” branch.

| Imemdivel Corfigured markers I

Settings
[] Enable collapsad markers

Show marker labels
Show hamonic labels

Local markers

Harmanics Sidebands

Mame Fundamental Factor  Unit Below Above Mode Offset Count Unit  Color  Visible

[l e

[3:85]SpeedbehindR2 ' ' | ! ' [ Ell
* | | | | _ I N (==

Fig. 52: Configured marker properties

To create a marker, you simply have to enter the required information in the table line. As soon
as you click in the empty space below, a new, empty line is added.

Name
Enter a clear name to be able to easily identify the marker. The name is shown in the display
later on, too.

The entries for fundamental frequency, factor and unit determine the position of the marker on
the base axis. The marker position is calculated by multiplying these three parameters.

Fundamental

You can enter a fixed value or select a signal for the fundamental oscillation or fundamental fre-
guency. To select a signal, click in the table line and then on the arrow symbol. Select the signal
from the signal tree.

If you want to use a signal for controlling the marker position, select a signal complying with the
frequency you want to monitor.

In the example of the above image, we have selected a velocity, more precisely the speed of a
drive in rpm, to control the marker. In doing so, frequencies of interest can be easily tracked,

e. g. during the acceleration and braking phase of a machine. This is especially easy to see in the
main window’s waterfall and contour view.

Note
° If the signal for the fundamental frequency is negative, the marker is not dis-
1 played.
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Factor
The default value of the factor is 1. You can enter another factor if, for example, the marker is to
be positioned at a multiple or a fractional part of the fundamental frequency.

Unit
As to the unit, you can choose between Hertz (Hz) and revolutions per minute (rpm). Depending
on the settings, another, internal factor is taken into consideration:

= Hz: Factor=1
= rpom: Factor = 1/60
Order can also be selected for order spectra.

Harmonics

As with the interactive marker, you can individually determine the number of harmonic markers
above or below the marker frequency for every static marker. Additionally, this mode allows you
to select whether only the even or odd harmonic components are taken into consideration or
both types.

Sidebands

As with the interactive marker, you can individually determine the number of sideband markers
and the sideband offset for every static marker. Sidebands can have a different unit than the
marker itself. You can select the unit here.

Note
° If the sideband offset is specified by a signal, the value of this signal always has
1 to be >=0. If the value is negative, the offset = 0 and no sideband markers are
displayed.
Color

Here, you can allocate an individual color to every static marker

Visible

This option decides whether a fixed marker is displayed or not. This is the only possibility of
enabling or disabling static markers for the display. The marker button in the toolbar of the FFT
view does not control the static markers!

“Enable collapsed markers" option

When you enable this option, an additional column appears in the marker table, in which you
can decide for each marker whether it is normal, i.e. it should be displayed as a line and possibly
with a label, or only as a triangle based on a spectrum.
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Interactive  Configured markers
Settings

Enable collapsed markers

B4 Show marker labels
Show hamenic labels

Local markers
Harmonics Sidebands
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Fig. 53: Marker definition table
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Fig. 54: Example of collapsed marker (1) and normal marker (2)
InSpectra marker
The InSpectra markers are shown in the table below.
InSpectra markers
Mumber MName Fundamental Color Visible
= Type: Linked
0 Mark peak {fmax} e ]
0 Max fmax} e ]
= Type: Normal
0 Manc {fmanc =
it 300 100 i

Fig. 55: InSpectra marker table

The settings of the InSpectra markers can only be changed in the InSpectra profile. Only the visi-
bility can be set here.
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6.11 Settings in the FFT view

In the FFT view of ibalnSpectra (ibaPDA) and ibaAnalyzer-InSpectra, all settings can be adopted
node by node in the preferences and are thus applied to the newly opened FFT views. Changes
can be saved by pressing the button <Apply node to preferences>. The preferences cannot be
viewed separately in ibaAnalyzer. A new FFT view must be opened in order to view preferences.
In ibaPDA, you open the preferences via the menu Configuration - Preferences.

The node Main window offers general settings for the display of the calculated FFTs.

=0 [ECR T
Display corfiguration
@ Single spectrum [#] Show main window
) Waterfall [¥] Show close buttons
() Contour
Perspective
“i=54 Printing
[} Spectum slave Perspective: | Custom perspective - | Manage perspectives
[ Time slave
----- Spectrum parameter table
Additional legend
[T] Enable Flaceholders for legend text:
+  Parameters: -
“%sn: input signal name __'
iu: input unit |= |
sy spectrum unit =
%e1: input signal first commenrt
%c2: input signal second comment
%sp: input signal sampling period
Yo Xevalue at interactive marker
Yy Yvalue at interactive marker
Yamouse: X~value at mouse cursor
Synchronization
Main spectum: {amp} (InSpectra Expert)
Pause/Continue
[T] Enable Data source: [Z|
Apply node to preferences I Apply I [ QK ] I Cancel

Fig. 56: FFT view properties

Display configuration

Choose between single spectrum, the waterfall view and the contour view of the spectra. The
visibility of the main window can also be set here. With the Show close buttons option you can
control the visibility of the close buttons and the lines to the left of the display.

3]
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Perspective: Drop-down list Custom perspective
If you have saved different perspectives for the waterfall (3D) view, then you can select one of
them.

Click the button <Manage perspectives> to open the dialog for managing perspectives. This lets
you delete existing perspectives, copy them to the clipboard or paste them from the clipboard.
Since perspectives are always specific to one FFT view, you must copy and paste a perspective
that you want to use in exactly the same way in another FFT view into the other FFT view.

The perspective is saved in the display. Once you have configured the desired perspective, select
Save perspectives in the context menu of the main window. Give the perspective a name and
close the dialog with <OK>.

Additional legend

When this option is enabled, another legend is displayed in the main window in addition to the
normal signal legend. You can define the content of this legend yourself. For example, you can
enter a detailed multi-line text, in which placeholders for dynamic information can also be used.
The following placeholders are available:

= %sn: Input signal name

= %iu: Input unit

= %su: Spectrum unit

= %cl: Input signal first comment

= %c2: Input signal second comment

= %sp: Input signal sampling time

= %x: X-value at interactive marker

= %y: Y-value at interactive marker

= %xmouse: X-value at mouse cursor

= %ymouse: Y-value at mouse cursor

= %tmouse: Z-value at mouse cursor

= %xmv: X-value of the nearby marker position

= %ymv: Y-value of the nearby marker position

= %tmv: Time value of nearby next marker position
= %nmv: Name of the nearby marker position

= %imn: InSpectra Expert module name

= %rms: RMS value of the selected plane (based on incoming values)

By default, all signal-related placeholders are determined based on the first spectrum. To iden-
tify another spectrum, use a colon followed by the word “spectrum” and the index of the spec-
trum, e.g. "%sn:spectrum1”, in order to refer to the first spectrum.

Use the optional formatting string “w.p” to specify the format of the numeric parameters,
where “w” is the width and “p” is the precision. The width is the minimum number of the
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characters shown. Precision is the number of decimal places. Example: "%5.3y1" indicates the
Y-value for marker X1 with a width of 5 characters and a precision of 3.

The display always shows the information for the uppermost signal in the main window.
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— o } (2 1B D72 F R (%)

Additional legend

Wore daia on Siandl 073 F7 cumert
Unt: %
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i
Signal comment: Normalized cument stand 7
Marker value x/y: 10.11/0.0358

Legend text
More data on Signal %sn
Unit: %iu

Signal commert: 1
Marker value x/y: %%y
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Fig. 57: Definition of additional legend (right) and display (left)

Synchronization

By default, if only one spectrum is displayed in the FFT view, identifiers, markers and zones are
synchronized with this spectrum and this setting is not available. If multiple spectra are dis-
played in the FFT view, you can define the main spectrum here which will be used for synchroni-
zation.

Pause/Continue
This function is only available in ibaPDA. If this option is enabled, the visualization of the FFT is
controlled by a digital signal. The FFT calculation is continued.

If the digital signal is TRUE (1), the visualization is paused and the display shows the frozen
image of the last result.

If the digital signal is FALSE (0), the visualization continues and the display is updated regularly.
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6.11.1 Visuals

In the dialog of the Visuals node, you can set the appearance and colors of the FFT view.

2= Eel )
Miscellaneous
[¥] Show toolbar [¥] Show legend [¥] Display grid lines
Layout
Frequency axis: 7] Flip value axes
Value axs (contour onfy): [] Fiip frequency aes
- Spectrum slave [¥] Flip time axis {contour only)
- Time slave Appearance
..... AR pE Background: _| Chart: D Interactive marker color:
Foreground: D Grid D
Fods font: 'Arial: Bpt Q
Label forit: |Avial; 8pt [ees)
Legendfort: [Arial: 8t =
Curve colors: D
(] m ]
Marker colors: D @ E’
e N [
Band colors: D D
H E N EH N
Apply node to preferences [ sey |[ ok ][ Concel

Fig. 58: Preference for the visualization of the FFT view

Layout
You can change the alignment of the FFT axes from horizontal to vertical or vice versa by select-
ing the relevant option from the picklist Frequency axis. You can also flip the individual axes.

For a contour view, the color axis (value axsis) can be displayed horizontally or vertically next to
it.

Appearance

Here you make the settings for colors and fonts. For the coloring of curves, markers and bands,
16 colors are available, which are automatically assigned to the corresponding items one after
the other when they are added in the view.

6.11.2 Bands

The display supports frequency and value bands. These bands highlight certain parts of the
spectra in a different color. Frequency bands (horizontal) have a static or dynamic average (cen-
ter frequency) and a delta width. Value bands (vertical) start at a dynamic or static value and
either reach upward to the next value band or positive infinity.

The frequency bands can optionally be assigned to individual spectra or to all spectra. Value
bands apply to all spectra.
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Bands are configured in the properties dialog in the node Bands. There are two types of bands:

m You can allocate custom bands to any spectrum or all spectra

m InSpectra bands are bands that were configured in the calculation profile of an InSpectra
module

Custom bands

In the custom bands tab, you define the frequency bands with a static or dynamic center fre-
guency and a delta frequency. You can allocate a color to the band and a certain spectrum or all
spectra.

In the diagram below, you can see the effects of the following settings.

Example:

S Properis =

) Main window InSpectra bands | Custom bands

Frequency bands

Center Delta Color Spectrum Visible

- 250 £ | — A - Y
v = | E—| A L]
|——| ]

- Spectrum slave
- Time slave
Spectum parameter table

Value bands

Value Color
« 0,1 -
« 0.3

o) o Loes

Fig. 59: Band coloring settings
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Fig. 60: Example of band coloring

InSpectra bands

If you use the FFT view with InSpectra, an additional InSpectra Bands tab will appear in this dia-
log.
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< Propertie
= Main window InSpectra bands | Custom bands |
; Band settings
[ Markers
.. ¥, Base axes [¥] Show bands [7] Enable collapsed bands Band label: Show always -
< Ty Value ads 1 [¥] Highlight band on haver Band label test:  %in
ij Time ais
B P -]
& Spectrum slave Bands end at: Peak - Bands start at bottom
[ Time slave Display bands as: Shaded band ot
- Spectrum parameter table
Display band results: Draw peak line Draw peak frequency line
Highlight lines on hover [7] Draw RMS line
[ Show value on hover: [Show band label =

|¥] Apply band colorto slave Apply band color to main window

Evert settings
|¥] Show alets Draw alert color zones || Highlight on hover
|¥] Show alams Draw alam color zones

45

Bands

BandMumber Name Center Delta Color Visible

0 Insgesamt | {fmac/2 | {fmax}(2 ] ]

1 300 |300 |50 | ——

2 500 500 | 100 | —
Apply node to preferences HApply ] [ OK ] [ Cancel

Fig. 61: InSpectra bands settings

Band settings
Display properties of the InSpectra bands can be determined in the Band settings area.

You can enable the collapsed appearance of the bands and whether the band is highlighted on
hover. If this option is enabled, the band is highlighted in the display of the frequency spectrum
and in the data table.

¥

500 GO0 TOO

Fig. 62: Collapsed bands are indicated by a triangle at the center frequency

You can determine when the band labels are displayed (never, always or on hover) and what is
displayed in the label. If you click the band label text field, a list of parameters appears that you
can use for dynamic information in the label text.
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Band label: [Show always

Band label texd:  %n|

[¥] Bands start at battom

Draw peak frequency line
[7] Draw RMS line

1ow band label -

[7] Highlight on hover

Parameters:

%en: band name

Jenb: band number

%er: rms value

Yop: peak value

Yepf: peak frequency

%c: center frequency

%ed: delta frequency

Zak: lower frequency

Feu: upper frequency

Seats: alert status string

Yeams: alarm status string

Seevents: alert & alarm status string

Seatrmsl: limit of the rms alert

Zeatpeakl: limit of the peak alert

Searnrmsl: limit of the rms alarm

Searnpeakl: limit of the peak alarm

Seatrmspc: percentage of the rms alert limit
Satpeakpc: percentage of the peak alert limit
Feamrmspc: percentage of the rms alarm limit
Zeampeakpc: percentage of the peak alarm limit

Fig. 63: Parameters for dynamic label text

The following parameters can be used:

%n: Band name

%nb: Band number
%r: RMS value

%p: Peak value

%pf: Peak frequency
%c: Center frequency
%d: Delta frequency
%l: Lower frequency
%u: Upper frequency

%ats: Alert status string

%ams: Alarm status string

%events: Alert and alarm status string

%atrmsl: Limit of the RMS alert

%atpeakl: Limit of the peak alert

%amrmsl: Limit of the RMS alarm

%ampeakl: Limit of the peak alarm

%atrmspc: Percentage of the RMS alert limit

%atpeakpc: Percentage of the peak alert limit

%amrmspc: Percentage of the RMS alarm limit

%ampeakpc: Percentage of the peak alarm limit

You can determine whether the bands should begin at the lower margin and where they should
end (at the end of graph, at the peak or at the RMS value). The frequency bands can be shown
as a shaded band or non-shaded band or only as a line at the center frequency.
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The characteristic values of the bands can be displayed as lines, which can be highlighted on
hover. Example:
1 line for peak value
2 line for RMS value
/1 3 line for frequency peak value, highlight on

hover
2

i 3

In addition, the band color can be adopted as a curve color both in the spectrum as well as in
the main window.

Event settings
Display properties for events (alerts, alarms) can be set in the Event settings area. Dynamic label

texts can also be defined for events. See band settings.

Bands
The bands configured in an InSpectra profile are shown in the table below in the dialog. The

name, center frequency and delta frequency are already defined in the InSpectra profile and
can no longer be changed here. The color and visibility can still be changed here.

Bands

Bandhumber Name Center Delta Color Visible

0 | Insgesamt | Fmax}/2 | fmax} /2 R | ]
1 300 300 [s0 (—— [
2 IE 600 100 | —— @

Fig. 64: Example of bands table

6.11.3 Markers

You will find the description of the marker settings in chapter & Markers, page 56.

6.11.4 Base axes

You can choose between linear and logarithmic display here and whether the axis unit is dis-
played or not. Typically, the base axis has the unit Hz in the frequency domain and seconds in

the time domain.

The base axis can be inverted so that, for example, the vibration period (T) is shown instead of
frequency (f). The following applies here: T = 1/f.

72 Issue 1.2 @



ibalnSpectra FFT view

Properties
B Properties i O 3
(=) Main window Base axes
Type: (@ Linear [ Show axis unit
() Logarithmic [ Show period instead of frequency
[ Manual scale: Min: 0 [E
[#- Spectrum slave Blac 500 5| He
- Time slave
[ Slice slave
Factor Position Notation Axis unit Marker axis Show
V1 « | Battom Auto Hz ®
Apply node to preferences Apply Cancel

Fig. 65: Properties of the base axis of an FFT view

By default, the scaling values are automatically determined. However, you can also make a man-
ual specification.

By default, the table of axes only shows the default Hz axis or order axis with optional setting
options for the position (top/bottom), notation (auto/standard/scientific), and axis unit. To
change these settings, click on the corresponding cell and select the setting from the drop-down
list.

If you have defined several base axes, select which base axis the markers in the display should
refer to in the Marker Axis column.

Use the Show option to control whether the base axis is displayed or not.

You can add and configure other base axes as needed. These additional base axes can have a dif-
ferent scale, reference value or unit. By default, the basic display settings for the base axes are
adopted from the main window and from the spectrum slave graph. You can then either change
some display settings for the base axes for the spectrum slave graph or synchronize them again
with those from the main window.

Note
° The manual “Minimum” and “Maximum” scale settings always apply only to the
1 main axis (Hz). All other base axes enabled in the FFT view are scaled automati-

cally.

Each axis to be shown in the graph is represented by a line in the table below.

In the following example, two base axes were defined. The first shows the frequency in Hz and
the second in rpm. The base axes in the main window (1) are linear. The base axes in the spec-
trum slave graph (2) are logarithmic.

In addition, the main window was zoomed in.
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Note

° Axis = 1/scaling factor

FFTView 0| FFTView \ A| FFTView InSpectra_C | FFTView InSpectra_B | Trend graph 1 9B x
B -, o = = i 5
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Fig. 66: Several base axes and different scale divisions
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6.11.5 Value axes

A value axis can contain several spectra. Using the legend, you can change the value axis used
by a spectrum by changing the sequence of the signals. A value axis can be deleted via its con-
text menu. This also deletes all spectra on this axis. You can also display the settings for the val-
ue axis via the context menu.

T Propertes =5 X
(=) Main window Type
3 Position: Notation: HAuto hd
Scaling
@ Linear Amplitude scaling:
() Decibel
= Printing ™) Logarthmic
(=% S_pectrum slave
E, Base axes
Ty Value s () Dynamic auto scale Contour colors: E]
[ Time slave _
- Spectrum parameter table () Dynamic auto scale (nerease only) [7] Apply colorcoded amplitudes to waterall
@ Manual scale Mumber of color bands: 10 =
Mir: < 5 |ZI
Max: ¥E [~]
Spectrum 1
Input
Data source: s [8:0] Chatter-Monitoring X E|
Sample rate: 5000 Hz
Length source: E|
Sample rate:
FFT calculation profie
Configure profile Delta frequency: 488281 Hz
Maximal frequency: 2500 Hz
Exarprofic Revolutions / FFT:
Import profile ‘fisual update rate: 204.8ms
Wisuals
Color I - Sy [Cune -]
Fill: INone 'l [] Imprave isometric visibility
Apply node to preferences [ Apply ] [ OK ] [ Cancel

Fig. 67: Properties of the value axis

Settings for type, scaling and view correspond to the usual settings in ibaPDA and are self-ex-
planatory.

Scaling
Linear, decibel or logarithmic can be set as scale type. This scale type is applied to the appear-
ance of single spectrum, waterfall and contour.

Amplitude scaling
Depending on the requirements for the visualization, it may be useful to either emphasize or
suppress the amplitudes for the display. The following methods are available:

= Peak-to-peak
Amplitude values are practically multiplied by a factor of two

= RMS
Amplitude values are practically divided by the root 2, thus moving closer to the RMS value.
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Note
° If Decibel is selected, the values of the manual scale nevertheless relate to the
1 linear axis. The resulting decibel values are shown next to them.
() Dynamic auto scale Contour colors: D
(2 Dynamic auto scale (ncrease only) [ Apply color-coded amplitudes to waterall
@ Manual scale Number of color bands: 10 :
Min: v 5 E
Mz ] E|

In addition, the colours of the contour view can also be applied to the waterfall view. To do this,
enable the Apply color-coded amplitudes to waterfall option. The number of color bands defines
the color resolution. A maximum of 50 color bands is possible.

@MouLRa B 1-0

Fig. 68: Example for color-coded amplitudes

Note
® If Apply color-coded amplitudes to waterfall is enabled, custom value bands are
1 displayed only in the spectrum slave graph.
Spectrum x

By default, a Spectrum 1 tab is available. These settings are used to process a new signal that is
dragged into the FFT view. You can drag multiple signals into an FFT view. If the signals share the
same value axis, you will find a separate tab for each signal or spectrum. In the properties, the
settings for each spectrum can be changed individually. If each signal or spectrum has its own
value axis in the display, each spectrum in the tree structure on the left receives its own node
for the value axis.
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No calculation profile can be configured in the FFT view of ibaAnalyzer-InSpectra. A profile can
only be configured for the data acquisition in ibaPDA without ibalnSpectra. This option is only

used for the visualization. The results cannot be acquired. The FFT calculation profile, however,
is compatible with InSpectra profiles.

Input
= Select Data Source to specify the signal or InSpectra module to be displayed. If you have
already dragged the signal into the display via drag & drop, the field is already filled in.

= You only need to enter a Speed Source if you want to perform speed-dependent analyses or
work with the order spectrum.

FFT calculation profile

The way in which ibaPDA calculates an FFT is defined in so-called profiles. A profile is a collec-
tion of various parameters that are relevant to an FFT.

Each spectrum can be calculated with a different profile. You can define as many profiles as you
wish and save them in the system via the export function. You can also import saved profiles
into a spectrum.

In the profiles, parameters are defined, including

m Sensor data (important for vibration measurements)
m Spectrum type (e.g. integrate, differentiate)

Speed data (important for order analysis)

m Number of samples and lines, overlap
m Basic calculation rules for the FFT (e.g. calculation mode, averaging, window type)

The button <Configure profile> opens the configuration dialog for profiles. The buttons <Export
profile> and <Import profile> below can be used to export and import profiles.
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F FFT Profile =GR
4 Sensor Units
Displacement [
| Sensor Unit Input signal unit
4 Spectrum Units
Spectrum Type Digplacement
Multiplication Factor 1
| Spectrum Unit Input signal unit
4 Speed
Speed type Direct speed
| Speed unit RPM
4 Order
Enable order False
Order mode Speed
| Samples per revolution 32
4 Acquisition
Mumber of samples 1024
Mumber Of Lines 812
| Overap Percentage 0%
4 Calculation
Suppress DC True
Detrend Raw Data False
Window Type Hanning
Momalized False
| Spectrum Method Magnitude
4 Averaging
Aweraging Type Mone
| Sensor type
| The type of sensar the input signal is coming from.
0K || Cancel

Fig. 69: Configuration dialog for profiles

The calculation parameters and their meaning are explained in chapter @ Setting calculation

parameters, page 87.

The information next to the “Profile...” buttons describes the influence of the acquisition para-

meters:

= Delta frequency:

Shows the frequency steps between the results of the division of maximum frequency by

bin count.

= Max. update rate:

Time required for update of the FFT view depending on bin count and overlap factor.

To avoid having to look at the properties to see the profile parameters, the display shows the
Spectrum Parameter Table. This table is part of the FFT view and can be activated via the drop-
down menu in the FFT view. The parameters from the calculation profile shown in the table
can be defined in the Spectrum Parameter Table node in the FFT view properties. See chapter
A Spectrum parameter table, page 51
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View
A spectrum can be visualized in four different ways:
= Lines,
= Bars,
= Curve or
= Dots

The inner area of a spectrum can be filled with a transparent or opaque color.

0.9 = |l {amply (070 pacu 051 =— [l [0 0] pad
0,1 0,5
0,71 0,7
0,6 0,5 .
0,51 0,5
0,4 0,4
0,31 0,3
0,21 0,24
I]'1-.|||| Dj'wwrrrmmmwmmd
0o 0o
0 100 200 500 400 [Hz] D 100 200 300 400 [Hz]
0.9 — [l ampl 070 padu 051 — [l Emp ] (00 pEd
0,54 0,54
0,71 0,74
0,5 0,54 ]
0,54 0,54
0,44 0,44 B
0,34 0,34
0,24 0,24 als
014 0,14
0o R e e
‘" 400 0 200 0 300 400 [Hz) ‘D 100 0 200 0 300 0 400 [HI

Fig. 70: The four types of spectra visualization, all filled transparently

The option Improve isometric visibility is used to make spectra opaque. This makes some effects
in the waterfall view more visible.
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6.11.6 Time axis

In the Time axis node you can define the display options for the waterfall view.
5 Properis [=lees

= Main window Time axis
L:.I,'.;'J Cemmon P ot 10 = I Estimated memory: 62 KB

: @ Visibility [7] Synchronize Z planes
@) Enabled state

Visuals

~+++ Bands

1] Markers Time axis

- ¥, Base axes

- Ty Value axds 1 Position:

=4 Printing T @ Plane by number
- Spectrum parameter table
Gl Time it Manual number of planes: 10 =
[+ Spectrum slave o :
(- Slice slave i) Plane by time
Manual time range: 10 2| =ec
Apply node to preferences Apply I [ 0K ] | Cancel

Time axis
= Plane count
Set the number of planes you wish to be displayed in the Z direction.

= Synchronize Z planes
If you use multiple spectra in an FFT view, the spectra move forward at their own pace by

default, depending on their sample rate or bin count.

With this option you can synchronize the advance rates of the Z planes across multiple
spectra. With this option enabled, the FFT view will not allow a spectrum to advance over
the Z planes until all spectra have generated a new FFT result. While the view is waiting for
certain spectra to generate results, the other spectra keep showing their newest results on

the front plane.

= Determine plane count automatically (option in ibaAnalyzer only)
Number of spectra is detected automatically (max = 500).

Contour time axis

* Manual scale
You can choose between a manually defined number of planes or whether a new plane will

be displayed after a defined time.

= Position
Specify the position (left or right) of the time axis.
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7 The InSpectra Expert module

The InSpectra Expert module monitors and analyzes vibrations in the frequency spectrum,
which was generated using an FFT analysis. It can be used for a wide range of applications
thanks to the high level of flexibility and versatility of the module.

In the expert module, the frequency bands to be monitored can be freely defined, both statical-
ly as well as dynamically depending on other measurands. The following parameters are deter-
mined for each frequency band as a result of the analysis:

m Peak
m RMS (Root Mean Square)
m Peak frequency

Freely configurable characteristic values can be calculated based on these parameters. In addi-
tion, it is possible to define two limits (alert, alarm) for characteristic values or individual band
parameters.

In addition to the values from the frequency domain, additional values are determined in the
signal’s time domain, such as minimum, maximum, average, RMS or crest.

The calculations for the analysis can be individually adjusted on many planes by the user or
saved as profiles. In particular, the sensor type, type of spectrum and FFT calculation parame-
ters, such as the number of samples, window shape or overlapping factor, can be set. Different
methods of averaging are also available, such as the option of detrending in order to compen-
sate for a slow drift of the measured value. Defined profiles can be saved and used multiple
times.

7.1 The InSpectra Expert profile

With InSpectra Expert, several frequency bands in the frequency spectrum of a signal can be
monitored. The parameters for the frequency band analysis can be freely configured and stored
in profiles. This makes it possible to reuse created profiles. Any number of profiles can be con-
figured to adequately analyze different input signals or sensor types. An InSpectra Expert mod-
ule is to be configured for each signal to be monitored. The modules can be structured through
a directory structure to improve the overview.

Since an InSpectra Expert module can only be completely configured if at least one valid calcu-
lation profile exists, in the following the configuration of a profile is first explained and then the
configuration of the module settings is explained.

7.1.1 Create and manage profiles in ibaPDA

If you create an InSpectra Expert module for the first time, no profiles are yet available. To be
able to create and edit profiles, first add an InSpectra Expert module. Then proceed as follows:

1. Open the I/O manager in ibaPDA.

2. If necessary, expand the ibalnSpectra branch and click on the blue link "Click to add mod-

ule...".
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ibalnSpectra

B ibalio lu;'larbagel

|_j---¢ General

[*{=] ibaCapture

[+ B8 ibaFOB-Zio-D
[y EtherMet/IP
¢ Modbus TCP Client
[+ 4§ Modbus TCP Server
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kB S7-¥plorer
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fo * Click to add module ...
-5 Playback

:_] Lj B lﬂ 2} ) - Groups  Outputs
ibalnSpectra

@ Diagnostics ?_@Sc Groups |
n

Load InSpectra profile expressio

Load
Module no.
Current

3. Select the "InSpectra Expert" module type in the following "Add module" dialog and enter a
module name in the corresponding field. Then click <OK>.
The module is now created and you see the General, Analog, Digital and Linked markers tabs

in the right part of the I/O manager.

Alternatively, you can use the right mouse key to click on the interface ibalnSpectra and se-
lect "Add module" in the context menu. The module will then be created immediately. You

can then rename it.

4. Inthe field “Profile” in the General tab of the module, open the drop-down list and click on

<Add profile>.
" 4 Profile

4 Settings
Input Signal
Speed signal

4 Snapshots
Periodic snapshots
External trigger
Freguency Resolution
Max Freguency

<No profile>

Linknown
Linknown

| Profile

i The profile contains the definition of the bands and events, the
| spectrum calculation properties and the placeholders.

‘ Configure profiles

Configure preprocessaors

Alternatively, you can also click on the blue link “Configure profile” below in the dialog win-

dow.

The dialog for the configuration of the (new) profile opens. Profiles can be created, changed,

exported and imported in the profile manager.
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i Configure profiles | o [ =]
Profiles JCdcddions ] Bands ] Marlcers ] Placeholders
inspectraProfilel 4 Sensor Unils
inspectraProfile2 Sensor Type Not specified
| Sensor Unit Input signal unit
4 Spectrum Units
Spectrum Type No integration
Multiplication Factor 1
| Spectrum Unit Input signal unit
4 Speed
Speed type Direct speed
| Speed unit Speed signal unit
4 Order
Enable order False
% i
MNumber of samples 1024
Number Of Lines 400
| Overlap Percentage 0%
4 Calculation
Suppress DC False
Detrend Raw Data False
‘Window Type Rectangular
Normalized False
Spectrum Method Magnitude
| RMS method True RMS
4 Averaging
| Loveraging Type MNone
4 Expression evaluation
Evaluation method Sampled once at the end
Mverage contained signals True
| Expression timebase 100 ms
4 Snapshois
MNumber of samples 524288
Number Of Lines 204800
Sensor Type
The type of the sensor of this module
X - oK | [ Cancdl

Fig. 71: Profile manager

All available profiles are listed on the left side of the profile manager. Profiles can also be re-
named here.

Below this list, there are buttons with the following functions:
o Add new profile
Clone current profile
X Delete current profile
] Import profiles
Il Export selected profile

The settings of the profile selected in the list are made in the main area of the dialog.
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7.1.2 Create and manage profiles in ibaAnalyzer

ibaAnalyzer-InSpectra can be used to configure profiles offline and test them on acquired
data. First open an InSpectra Expert view with the <FFT> button in the toolbar, see chapter
A Opening an FFT view in ibaAnalyzer, page 30.

Existing profiles are managed in the profile manager. You can open the profile manager with the
button to the right of the profile selection.

InSpectra-Expert 1 b4
Profile:  [newPrfie = d@ Last result: Monday. October 28, 2018 13:35:46.936
nput | Prfic | o W@ PL ARG B O
| 4 Settings 1 el @iy} (it 17 (mfs2)

Input Signal [8:0] Chatter-Monitoring X! 05 1

Speed signal Unassigned 0

]

Fig. 72: Open profile manager

£ Manage profiles
Profiles:
Name:  newProfile
D [] Save as global profile

Fig. 73: Profile manager

All available profiles are listed on the left side of the profile manager. Next to the list, there are
buttons with the following functions:

g Create new profile
Clone selected profile

Delete selected profile

4

2] Import profiles

_»  Exportselected profile
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Save profile

On the right side in the field Name, the name of the currently selected profile can be changed
and it can be determined how the profile should be stored.

InSpectra profiles are stored in ibaAnalyzer by default with the respective analysis. However, if
the option “Save as global profile” is selected, the profiles are not stored in the analyses, but
rather under a global location and are therefore always available on this system.

n Manage pruﬁis El
Profiles:
Name:  newProfile
inspectraProfile
©

Fig. 74: Save profile globally

The storage location for global InSpectra profiles can be changed in the preferences in the
Miscellaneous tab.

¥ is Preferences |?'@

| K-fis I f-Fuis I Fast Fourier I 2D View I 3D View I Caolors I Forts I Hardeopy | Miscellaneous | Database | Signal tree | Signal grid | PDO database storage I ibaCapture I Overv|* [ " |

Metric unit: n Slide show timer; 2 S sec
7] Use linear interpolation
"] save data filenames as part of analysis file
[~ Disable "too complex chedk” for expressions
|| Use alternative path for glabal macros, filters and InSpectra profiles
Ask permission to load an analysis embedded in a .dat file
Autoload data fles  Timer: 10 = sec
Path: c\ E
[ all files []indude subdirectories

Autoload analysis at startup:

(@) None

() File E]

(71 Most recently used
[ Apply to analysis

e I

Fig. 75: Storage location for global profiles
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Profile settings

You can set or change the settings of the profile selected in the list in the Profile tab. Changes in

the profile can be saved with the button i

2

Profile:  [newProfile

v] H @ Last result: Monday, October 29, 2018 13:38:43.473
[ -] ]

nput | Profile | -]/ @ WL RE 810
Calculations |
4 Sensor Unils

Sensor Type Mot specified

Senser Unit Input signal unit
4 Spectrum Units

Spectrum Type Mo integration

Multiplication Factor 1

Spectrum Unit Input signal unit
4 Speed

Speed type Direct speed

Speed unit Speed signal unit
4 Order

Enable order False 250 500 750 1000 1250 1
- AI:I(IBl- hion

Mumber of samples 1024 ® 05

Number Of Lines 400 0.4

Cwverlzp Percentage 0% 03
4 Calculaion

Suppress DC False 02

Detrend Raw Data False ot

‘Window Type Rectangular 0

Normalized False 0 250 500 750

Spectrum Method Magnitude

RMS method True RMS 53]
4 Averaging 15

Averaging Type MNone 1
4 FExpression evaluation i

Evaluation method Sampled once at the end 0(

Average contained signals  True i

Expression timebase 100 ms :1' “
Sensor Type 1] 0,025 0,05 0,075
The type of the sensor of this module ® e

Calculate | — » |Calculation
| Suppress DC

Fig. 76: Changing settings in the “Profile” tab
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7.2 Setting calculation parameters

By entering the calculation parameters, you determine how the frequency spectra are to be cal-
culated mathematically.

The settings are made in the configuration dialog for the profiles in the Calculations tab.

i Configure profiles !?i
Profiles | Caleuations | Bands | Markers | Placsholders |
[N | + SensorUnis
inspectraProfile2 Sensor Type Mot specified

Sensor Unit Input signal unit

4 Spectrum Units
Spectrum Type No integration
Multiplication Factor 1
Spectrum Unit Input signal unit

4 Speed
Speed type Direct speed
Speed unit Speed signal unit

4 Order
Enable order False

4 Acquisifion
Number of samples 1024
Mumber Of Lines 400
Owverlap Percentage D%

4 Calculation
Suppress OC False
Detrend Raw Data False
‘Window Type Rectangular
Mormalized False
Spectrum Method Magnitude
RMS method True RMS

4 Averaging
Lweraging Type None

4 Expression evaluation
Evaluation method Sampled once at the end
Lyerage contained signals True
Expression timebase 100 ms

4 Snapshois
MNumber of samples 524288
Number Of Lines 204800

Sensor Type
The type of the sensor of this medule
g X - oK |[ Canesl

Fig. 77: Configuration dialog for profiles

The following explains the calculation parameters and their meanings.

7.2.1 Sensor

Type
Select the type of the sensor here on which the signal to be examined is based.
Selection for sensor type... Examples
Not specified unknown or other signal
Displacement Amplitude sensor Eddy current sensors
Velocity Vibration speed sensor Electrodynamic velocity sensor,

Doppler laser

Acceleration Acceleration sensor Capacitive, piezoelectric or piezoresis-
tive sensors; this group also contains
IEPE sensors

Table 3: Sensor types
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Unit
This practically complies with the unit of the input signal.

The selection of the sensor units is adjusted according to the selected sensor type. Select the
suitable unit which can be found in the data sheet of the sensor.

If no sensor type is set, all units are provided.

If the suitable unit is not available or unknown, select "Input signal unit".

7.2.2 Spectrum

Type
The selection of the spectrum type is automatically preset in accordance with the setting of the
sensor type. However, it can be modified.

If you choose different settings for sensor and spectrum, ibalnSpectra Expert automatically con-
verts the frequency spectrum (via corresponding integration or differentiation in the frequency
range).

If, for example, an acceleration sensor is used, but the spectrum type velocity is set, ibalnSpec-
tra automatically performs a corresponding integration.

If you do not specify the sensor type, different differentiation and integration options are avail-
able for the type of spectrum.

Multiplication factor

With this factor, you can change the amplitude of the spectrum. This factor mainly serves to
convert the unit of the input signal (sensor unit) to another unit in the spectrum. The multipli-
cation factor is automatically adjusted, if you select another predefined setting for the spectrum
unit than for the sensor unit. In other cases, you can also enter the factor manually.

For example, you can select in/s? for the spectrum of an acceleration sensor even if the sensor
unit is mm/s2.

Example

Sensor unit Spectrum unit Multiplication factor
mm/s? in/s? 0.03937....

g mm/s? 9806.65...

Input signal unit 1000 mm/s? 0.001

(mm/s?) (= m/s?)

Table 4: Connection between sensor unit, spectrum unit and factor

Unit
The spectrum unit is automatically set to the value of the sensor unit. If you choose a different
setting anyway, the multiplication factor is automatically adjusted (see above).
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7.2.3 Speed

Speed type
Three speed types are supported:

m Direct speed: Actual speed of a rotating machine (Hz or rpm) or other machine (mm/s, m/s,
etc.)

m Pulse counter: The speed is calculated based on the pulse counter.

m Pulse train: The speed is calculated based on the rising edges of the digital speed signal.
(Warning: The time base of the pulse train signal should be compared with the pulse width.)

Speed unit
Unit of the speed signal. This can be a rotational speed unit or a unit for linear speed.

7.2.4 Order

Enable order
Enables the order sampling. This means that the input signal is resampled based on the speed.

Order mode
Only speed can be selected.

Samples per revolution/order resolution for the order analysis

Depending on the speed unit or order mode, you can either set here how many samples should
be recorded per revolution or how big the distance between two sampling points should be
based on the speed unit.

Note
P The minimum speed for the pulse train and pulse counter is 0.1 Hz. At lower
1 speeds, no data points are sampled for the order spectrum.
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7.2.5 Acquisition

Number of lines and number of samples

The number of samples of an FFT calculation can be selected. Based on this, the possible "num-

ber of lines" of the spectrum are available for selection.

The following combinations are possible:

Number of samples | Number of lines (*2) Number of lines (*2.56)
512 256 200
1024 512 400
2048 1024 800
4096 2048 1600
8192 4096 3200
16384 8192 6400
32768 16384 12800
65536 32768 25600
131072 65536 51200
262144 131072 102400
524288 262144 204800
Note
° The relationship between lines and samples is as follows:
1 Number of lines = number of samples / 2

With the recording of 1024 samples, e. g., only 1024/2 = 512 frequencies per
measurement can be computed.

However, the factor 2.56 is frequently used because amplitudes at frequencies
near half the sampling frequency cannot be reliably acquired due to the sam-
pling. In ibalnSpectra, the factor 2 or 2.56 can be selected.

A higher number of lines also increases the period for the calculation of the spectrum, as more
values (samples) have to be acquired. This explains the waiting time until the first spectrum ap-

pears in the display.

The advantage of a longer recording period is the higher frequency resolution of the spectrum,
i.e. the distances between the frequency values are smaller than with a small number of lines.

Note
® This setting does not affect the maximum frequency which can be displayed in
1 the spectrum! The maximum frequency of the spectrum solely results from the
time base of the input signal.
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Overlap Percentage

The overlap can be set between 0 % and 95 %. It indicates how many of the recorded values are
used again for each calculation. In case of a 0 % overlap, all recorded values are used only once
for a calculation. In case of an overlap of 50 %, only half of the values are overwritten by new
values so that every value is used twice in a calculation. An overlap of 75 % results in every mea-
sured value being used in 4 successive calculations.

The greater the overlap, the more calculations are carried out in the same time, as with an in-
creasing overlap, fewer (new) values have to be recorded which reduces the waiting time.

Example

An input signal is acquired with a time base of 1 ms. The number of lines is set to 800 (number
of samples = 2048). For a 0% overlap, a new spectrum is thus calculated every 2048*0.001 s =
2.048 s. In case of an overlap of 75%, the update time is only 2048*0.001*(1 - 0.75)=0.512 s.
The only exception is the first calculation after starting the measurement. The first calculation
always takes about 2 s, irrespective of the overlap set.

Note
P The update time is less due to the overlap. Changes in the input signal, however,
1 are only gradually effective in the spectrum.

The following figure illustrates the principle of overlapping at 0%, 50% and 75%:

FFT Uberlappung 0%

| Sample block 1

Sample block 2

Sample block 3

FFT Uberlappung 50%
| Sample block 1 |

| Sample:block 2 |

Sample block 3

FFT Uberlappung 75%

| Sample block 1

Sample block 2 I

| Sample block 3' |

I Sample block _

Fig. 78: Overlapping for FFT calculations

@ Issue 1.2 91



The InSpectra Expert module ibalnSpectra

7.2.6 Calculation

Suppress DC
If you set this parameter to TRUE, the DC component is removed from input signal by subtrac-
tion of the average. This setting suppresses the so-called ski slope at the frequency of 0 Hz.

This results in a better presentation of the AC components which matters in the end.

Detrend Raw Data

If you set this parameter to TRUE, a slow drift of the measured values is suppressed (detrend-
ing).

This is achieved by removing the linear component from the input samples for the FFT calcula-
tion. With the method of least squares, a linear function (y=a*t+b) is determined matching the
input data. This function is subtracted from the input samples before the FFT is computed.

If you want to make sure that the DC component = 0, you have to additionally activate the sup-
pression of the DC component (see above)

Window Type
By selecting one of the window functions, the so-called leakage effect can be reduced when an-
alyzing the frequency. Select the most suitable type of window for your application:

= Hamming

® Hanning

= Bartlett

= Blackman

= Blackman-Harris
= Rectangle

= Flat-top

Normalized
If you set this parameter to TRUE, the values of the FFT are normalized, i. e. the result values are
independent of the scaling of the input values.

Spectrum Method

By selecting the spectrum method, you determine whether the amplitude spectrum (magni-
tude) or the power spectrum (power) is computed. The latter is calculated by squaring the am-
plitude spectrum. Therefore, the spectrum unit is displayed squared in the "Power" setting.

RMS Method
This setting determines how the RMS of a band is to be computed.

» Mathematical (default setting)
Root mean square of all values of the spectrum within the band.
Is seldom used in the machine analysis.

® True RMS
The RMS value of the output signal of a bandpass filter defined by this band that filters the
input signal.
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This method is preferably suitable for wide frequency bands, i. e. with a great distance be-
tween lower and upper cutoff frequency.

= Dominant RMS
RMS value of the sine component, corresponding to the peak of the band
This simple evaluation method is usually applied in the practical machine analysis.

7.2.7 Averaging

Averaging type and number of averages

If the averaging is activated, the results of several frequency analyses are combined to an aver-
aged spectrum. By setting the number of averages, you can determine how many spectra are
included in the averaging.

For calculating averages, you may choose between different methods:

Method Description

None No averaging is carried out. InSpectra Expert always shows the results of
each calculation.

Linear Averaging n spectra at time T is done from the calculations at times T, T-6,
T-26,.., T-(n-1)6.

n = number of averages (spectra)

6 = (time base)*(number of samples)*(1-overlap/100)

(&
X == X.
N ; g

N = number of the FFTs for the average calculation
i =Index of the FFT; i = 1 oldest, i = N latest FFT

xi = amplitudes or power value of a frequency line in the i"th FFT

Exponential The exponential method of the averaging represents a weighted average
calculation in which the most recent FFT results are weighted higher than
older ones.

T N—i
1 &(N-1Y)
X:— _ X.
N g[ N ) |

N = number of the FFTs for the average calculation
i =Index of the FFT; i = 1 oldest, i = N latest FFT

xi = amplitudes or power value of a frequency line in the i"th FFT

Peak hold The highest available value is used for each frequency.

Table 5: Methods of the average calculation
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7.2.8 Expression evaluation

Evaluation method

The evaluation method determines how the center and delta expressions of a band are calculat-
ed.

m Average: The expression is averaged over the time stamps of the input (the precision de-
pends on the setting of the time base of the expression)

m Sampled once at the end: The expression is acquired once at the end of the input for the
spectra calculation. This option requires the fewest resources.

Average contained signals
m True: all contained signals are individually averaged

m False: The complete expression is averaged

Expression timebase
The timebase that is used for the expressions in the bands and events of a profile.

7.2.9 Snapshots
The setting for Snapshots is only available in ibaPDA.

Number of samples and number of lines

The "Number of lines" setting defines the number of the frequency values in the snapshot. The
number of lines is directly related to the number of samples. With the number of lines, the
number of samples is automatically set which cannot be changed manually.
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7.3 Configuring frequency bands and characteristic values

In the Bands tab in the configuration dialog for the profile, configure the settings for the fre-
qguency bands to be monitored.

You determine in the table which bands you want to monitor, at which frequency the band
should be and how wide the band is. Moreover, you can also configure the alert and alarm
limits.

i Configure profiles =0 e =T
Profiles [ Calcuiations | Bands | Markers | Placeholders |
Name Center frequency (Hz) Delta frequency (Hz) Events @
inspectraProfile2 0 Insgesamt : {fmax}/2 @ {fman /2 EI .@\ ...
: o (£ | @ ua
2 B [ AxJen0 (2) % _
[#] (2]
(7]
Characteristic valus Expression Unit Events Use i
0 P1+P2 __{p:1} + {2} [2] IZI _
@ & =
XA oK |[ Gancel |

Fig. 79: Configuration dialog for profiles, bands tab

For every band, 3 analog values are created which are visible in the Analog tab of the module
later on:

= Peak
The peak value in the spectrum within the band.

= Peak frequency
The frequency where the peak value occurred

= RMS
Average according to the set method for averaging
(see chapter & Calculation, page 92, Item “RMS method”)

The settings and their meanings:

Name
Enter a descriptive name in this column to be able to identify the band later on.

Center frequency
The center frequency is the frequency value in the middle of the band. The center frequency
can be a constant value or specified by another analog signal.

If you want to use an analog signal for controlling the center frequency, click the <fx> button in
the table cell. The expression builder opens and you can select either an existing signal or enter
an expression for calculating the center frequency.
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Delta frequency

The setting of the delta frequency determines the distance of the lower and upper frequency
limit of the band to the center frequency and therefore defines the width of the frequency band
(width = 2*delta frequency). This value can also be either a fixed number or an analog signal
and expression, respectively.

Events

this band.

For every band, up to 2 alerts and 2 alarms can be configured. These events relate to the peak
value (peak) and the average of the band calculated according to the set RMS method. See
chapter & Configuration of the events, page 98

If the events were enabled, there is a digital or analog signal in the module for every event and
ibalnSpectra monitors the corresponding values during measurement operation.

To the right of the table there are buttons with the following functions:

(=] Moves the selected rows up or down

Deletes the selected rows

Copies the content of the list in the clipboard and can be inserted in e.g. MS Excel

Inserts a list separated by tabs at the selected row

3| B[] |[x]

Opens the band generation wizard, see chapter & Band generation wizard,
page 100

Opens the dialog for determining the maximum number of bands

(&3]

Maximum bands
The maximum number of bands is limited by the signal numbering of the characteristic values.
By default, the maximum number of bands is specified as 77.

If more than 77 bands are needed, the maximum number of bands must be increased in this
dialog. The technical upper limit is 512 bands.

a5 Maximum bands |- )
Maimum number of bands:
77 $

Fig. 80: Set the maximum number of bands

96 Issue 1.2 @



ibalnSpectra The InSpectra Expert module

Note
® If this value is changed, the signal numbers of the characteristic values change.
1 These are not automatically mapped if they are used in other modules.

Calculation of characteristic values

Characteristic values can be calculated from placeholders and results of the frequency band
analysis. For example, results of various bands can be calculated with each other. All defined
characteristic values can be recorded as analog signals.

Click on the <fx> button in the table cell and open the expression builder.

F Expression builder
Input signals Functions
-t 0. InSpectra Expert e r_‘| Al
-4 1. InSpectra Expert_B -2 Logical

Math
Trigonometric
Statistics

|£> ¥ 2 Prozess

G-t 3. InSpectra Expert_C
() 4. InSpectra Orbit
(- 8. Schwingung
- {} Placeholders

) Retentive
-~ Plugins

[¥] Offline compatibility

Expression
[gfmaxyr2 |

Fig. 81: Expression builder for calculating characteristic values

For each defined band, characteristic values and results are available as placeholders, which can
be linked to each other with any features. User-defined placeholders also appear in the list and
can be used.

For expressions in profiles in ibaPDA it is possible to limit the available functions to the same
selection as in ibaAnalyzer-InSpectra with the option Offline compatibility. This ensures that

these expressions in the profiles can be used offline without any problems. See also chapter
A Online-offline compatibility of expressions, page 171.

The unit of the characteristic values can be configured manually, it is not determined automati-
cally on the basis of the input values of the calculation.
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7.3.1 Configuration of the events

To configure the events for a frequency band, proceed as follows:

1. Click in the "Events" column on the button (%), The "Events" dialog opens.

-‘ Events
Event type Event name Limit Deadband Time (ms) Used @
[= Inspectra.Peak =
» [T dert Peaier A G E G
Al Pedklam = = (7 s (2 2 (7)1
[=) Inspectra.RMS
[ Aert %) 10 (2] (A 1 E3(FA 2 (2] @
Alarm 3 15 (2[5 15 (2]i(s] 2 (2] &
it Event status signals:
Espr @ Digital
it Alarms and alerts are implemented using the ~) Analog
/ \ T Deatband LimitAlam function in PDA. This diagram
i explains how Limit Alamms work. {global setting for the profils)
Ime
I
———

2. Enter a name in the "Event name" column to be able to unambiguously identify the event
later on.

3. Configure the settings for limit value, deadband and delay time. You can enter fixed numeri-
cal values, select analog signals or define expressions for these values.
- The limit value defines the response limit for the event.
- With the help of the deadband, you prevent an event from being reset too fast. The event
is reset only after the measuring value comes below the mark (limit value — deadband).
- With the delay time, you can delay the triggering of the event. The event is triggered only
after the measuring value exceeds the limit value for a longer period than the time set.

Note
P The response behavior for the events conforms to the "LimitAlarm" function.
1 Limit Alarm

II' Limit \

/ Time

I Dieadband

4. Please make sure that the check boxes are enabled in the "Used" column.
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-'- Events
Event type Event name Limit Deadband Time (ms) Used
[l Peak —
Mert | Peakalert 3] 0s (2 0 B2 0 53] N2
I | Mam | PeakAlarm [F3 1 (2 [£] 0 (2 [£] 0 B2 Nl
=] RMS -
e oz [(2)le) o [JlE]l o [3) ¥
£z &1 (el o el o (2] H
ke Evernt status signals:
Expr @ Digital
ik Alamms and alerts are implemented using the © Andlog
\ I e Limit Alarm function in PDA. This diagram - .
bl explains how Limit Alams work. {global setting for the profile}
Ime
N
——

5. You can select whether digital or analog event status signals are used.

= Digital: When exceeding the entered limit value, the corresponding digital signal is set to
TRUE (logical 1) and can be used for signaling.

= Analog: The analog signal can have several values and, for example, can be used to control
a traffic light display in ibaQPanel.

0 undefined
10K
2 Warning
3 Alarm
6. Exit the dialog with <OK>.

After you have configured all settings, close the "Configure profile" dialog by clicking <OK>. As
described in the chapter & “General” tab, page 108, you can now assign the profile to the
module. Then exit the I/O manager for the new configuration to be applied.

With this, the configuration of the profile is completed and you can now make further settings
on the InSpectra module or go to the display.
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7.3.2 Band generation wizard

Harmonics to a “base band” can automatically be generated with the band generation wizard.

71 Band generation wizard
Insert band: |3L'IIII ik |
Ha i
Lower hammonics: 1 =
|
Upper hamonics: 3 = Undo
Type: IBoth -
Hamonic band name: “hame
Parameters:
%ename: Name of the fundamental
Senumber: Mumber of the fundamental
%eul: Harmonic type: ‘Upper’ or 'Lower'

| S&factor: Multiplication factor of the fundamental

Fig. 82: Band generation wizard

In the FundamentalBand drop-down menu, select the band for which harmonics are to be gen-
erated. Enter the desired number of harmonics below and above the base band. The bandwidth
of the harmonics is the same as that of the base band.

In the Insert band field, select the band in the table before which the harmonics are to be in-
serted.

You can allocate dynamic names to the bands of the harmonics using parameters. Click in the
Harmonic band name field and the list of available parameters will be displayed. Enter the de-
sired parameters in the field.

Click on <Generate> to insert the harmonic bands in the table and you can check the entries.
<Undo> removes the harmonics from the table again. <Exit> closes the band generation wizard.
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-

" Wi Configure profiles W=
Profiles [ Calcuiations | Bands | Markers | Placeholders |
Mame Center frequency (Hz) Delta frequency (Hz) Events Use |
inspectraProfile2 e .’2 & ]! e
: v
E3 {delta: 1}
E3 ta: 1}
0 (B
&
(=
FundameritalBand | 300 - |
e Insert band: |60[] - | —
Use i |
v
[omorics| 2
]
Lower hammonics: |‘I |-i-"
Upper hamonics: |2 iﬂ|
()
Type: [Boﬁ; v]
Hamanic band name: “%name number
|
i X 21 [ ok ][ Cancel

Fig. 83: Example of the generation of harmonic bands

@ Issue 1.2 101



The InSpectra Expert module ibalnSpectra

7.4 Markers

You can configure markers for a calculation profile here. The markers configured here appear
in the table InSpectra markers in the properties of the FFT view in the node Markers, in the tab
Configured markers, see chapter A Bands, page 68

| Configure profiles I?‘
Profiles [Calculations ] Bands ] Markers ] Placeholders l
Name Center frequency (Hz) Use &
inspectraProfile2 0 {Max !{ﬁ'nax} E]: [] E]
+ 6 IFBED 2]
(&) |

SHEEER

Fig. 84: Configure a marker in the profile

To create a marker, enter a name to be able to identify the marker. The center frequency can be
a constant value or be specified by a signal. If you want to use a signal for controlling the center
frequency, click the <fx> button in the table cell. The expression builder opens and you can se-
lect either an existing signal or enter an expression for calculating the center frequency.

To the right of the table there are buttons with the following functions:

(] Moves the selected rows up or down
Deletes the selected rows

N Copies all rows in the clipboard, can be inserted in e.g. MS Excel

Pastes a list separated by tabs from the selected column on

E] Opens the marker wizard

Marker wizard

You can use the marker generation wizard to determine harmonic markers above and below the
center frequency.
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-

i Configure profiles (= | 52 |
Profiles | Catcutations | Bands | Markers | Placeholders |
inspectraProfilel Name Center frequency {(Hz) Use
inspectraProfile2 |{ﬁnax}' 5 E]
X
1142
cer: 1352
{marker: 1}*3
()
Insert marker: |30[J : v |
Hammonics
Lower hamenics: 1 ,_e-i':
Upper hamonics: I2 :'“:"_l!
Type: [Both -
Hamonic band name: ‘ename Ynumber
Parameters: Close
Zename: Mame of the fundamental
Zenumber: Number of the fundamental
Feul: Harmonic type: 'Upper’ or 'Lower’
; ; Fefactor: Multiplication factor of the fundamental
i X - [ ok ][ Canesl

Fig. 85: Example of the generation of harmonic markers

In the Fundamental marker drop-down menu, select the markers for which harmonics are to be
generated. Enter the desired number of harmonics below and above the fundamental marker.

In the Insert Marker field, select the marker in the table before which the harmonics are to be
inserted.

You can allocate dynamic names to the markers of the harmonics using parameters. Click in the
Harmonic marker name field and the list of available parameters will be displayed. Enter the de-
sired parameters in the field.

Click on <Generate> to insert the harmonic marker in the table and you can check the inputs.
<Undo> removes the harmonic markers from the table again. <Exit> closes the marker wizard.
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7.5 Placeholder

Placeholders can be used to reuse profiles for similar monitoring tasks. For example, a place-
holder can be used for the diameter when monitoring different rolls.

Placeholders are defined in the profile, in the Placeholder tab. The value is allocated in the
InSpectra Expert module, in the General tab.

[C.alculations I Bands ] Marlers I Placeholders ]

Mame Default constant value Comment
0 Diameter |1 | roll diameter
1 placeholder 2 [1

2 iplaceholder 3 1

Fig. 86: Definition of placeholders

In the Name column, enter a name for the placeholder. In addition, you can enter a default con-
stant value and a comment.

All defined placeholders appear in the InSpectra Expert module in the General tab under Profile.
You can allocate a constant value there or select a signal, which controls the value. Also see
chapter & “General” tab, page 108

4 Profile

4 Profile inspectraProfile 1
Diameter 150
[2:0] Bsp: Prozessschwir| v |
placeholder 3 1

Fig. 87: Placeholder in the InSpectra Expert module

In addition, the defined placeholders can be used in the expression builder for additional calcu-
lations.
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7.6 Calculation results of the Expert module

The InSpectra Expert module calculates a number of characteristic values based on the config-
ured settings.

7.6.1 Results in ibaPDA

The results of the calculations are available in ibaPDA as analog signals of the respective
InSpectra Expert module in the Analog tab. See chapter & "Analog" tab, page 115

7.6.2 Results in ibaAnalyzer

The results of the calculations are shown in ibaAnalyzer-InSpectra in the results area at the bot-
tom of the FFT view and are available as signals in the signal tree. The view of the characteristic
values in the result table and in the signal tree can be configured individually.

All calculated characteristic values and output signals of the respective modules are available

as results. The signals are grouped according to inputs, bands, characteristic values and digital
signals. The sequence of the signals corresponds to the sequence in the analog and digital signal
tables in the InSpectra Expert module in ibaPDA.

The results always relate to the current cursor position of the playback area. The calculation is
shown, which was last calculated before this time.

Mame Value Unit
= Group: Inputs
0 'Speeﬂ. - E.Invalid
8 | Minimum |-0,873375 1
9 [Maximum 1,09053
10 : .é'.verage ﬁ,liﬁ.ﬁiflﬁ '
11 |RMs 0,301035
12 |Crest 13,6226
EIIGruup: Bands . .
16 |Overall (RMs) [0,207417 1
17 |Overall (Peak) 0,077435
183 ft!;reral.l.:lfl.:‘e.:‘.n-k.frequencﬁ.} . TEIEI,EEIEI# .in

[=l Group: Characteristic values
401 |wall |0

Fig. 88: Example result area FFT view

The context menu (right mouse click) opens a dialog where you can select which values are to
be displayed in the result area and which results are to be available as signals in the signal tree.
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. ' Result settings =5 o ) -

MName Show result Create signal

» [l Group: Inputs

Speed @ I_ﬂ
[ Minimum | | .
| M-aiim.um @ | |_ﬂ ;
| Average | . .
RMS ] =
:.Crest " | .
5l Group: Bands B -
.Insgesamt (RMS) ] . .
[nsgesamt (Peak) [E ]
:.Insgesamt (Peak frequency) ™ | i
I Group: Characteristic values B i -
I.\ral 1 | | .

[ ok |[ Cancsl

Fig. 89: Result settings dialog

Results as signals

The analog and digital outputs of ibalnSpectra such as results of calculations, band results,
chracteristic values and events are available as signals in the signal tree.

Signals i

A — 4
=[] RA0Z_SW-ProductsibaAnalyzerz0_Documentat] | _t| 'i Rt Erfod I
info n =
-6
Expressions -
M, Speed =
"\ Vibraton
L Puls X
& VN“L ™ j g — InSpecra-Expert 1iMaximum 4
[EFFT nSpectra-Expert 1 7
My 0:0: Speed 5
My 0:8: Minimum 3
7y 89 Maximum 1
A 0:10: Average =
Py 01 ANS j 55 — nBpectra Expert HRME 4
"y 112 Crest 1
Y, 0:16: Overall (RMS) 15-
"\ 0:17; Overall (Peak)
05
£\, 0:18: Overall (Peak frequency) A
ﬁ 4257 — nspertra-Expert TICKE St 4
375
3,25 ;
il 275 H
sign s files 10:34:14.0 10:34:160 10:34:18.0 10:34:20.0 10:34:22.0 10:34.24.0 10:34:26.0 10:34:280 10:34:30.0

Fig. 90: Results as signals in the signal tree

The time base of these signals is based on the calculations in the InSpectra views. Note that for
InSpectra Expert views with order resampling and also Orbit views, the resulting time base is
speed dependent.

The results are grouped per view in the signal tree. The name of the view can be changed via
right-click on the title bar. The names for bands and characteristic values can be changed in the
calculation profiles. The signal names cannot be changed.

When extracting the results of a dat file, the extracted expressions are also grouped per view.
The following signals can appear in the signal tree:

If a speed signal has been defined in ibaPDA, the signal Speed appears in the signal tree. This is
the value of the speed signal, which was used during the FFT calculation.

In addition, 5 further signals are automatically generated:
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m Minimum
Minimum of the input signal

m Maximum
Maximun of the input signal

m Average
Arithmetic average of the input signal

m RMS
Square mean value of the input signal

m Crest
Crest factor (ratio of maximum to RMS) of the input signal

If the event status signals (alarm and alert) are analog, see chapter? Configuration of the
events, page 98 there is the signal Overall module event.

Furthermore, the calculation results "peak," "peak frequency" and "RMS" are created for every
frequency band defined in the selected profile.

After the bands, the defined characteristic values are available in the table for display and re-
cording.

For the respective bands and characteristic values, there are also two analog alarm values Peak
event and RMS event if the event status signals are defined as analog signals.
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7.7 Creating an InSpectra Expert module in ibaPDA

1. Open the I/O manager in ibaPDA.

2. Proceed as described in chapter @ Create and manage profiles in ibaPDA, page 81 in
steps 2 and 3. If a suitable profile already exists, you do not need to create a new profile.

3. Now configure the general settings for the module in the General tab.

7.7.1 “General” tab

iba 'O Manager o o]
a _j‘ B IQ %] | % - | Hardware | Groups Technostring Outputs
CTI--%} General |
|1} *| ibaCapture
=+ B8 ibaFOB-Zio-D
=B Link 0
B0 1.8
:’+J--I‘=j Link 1 Medule Type InSpectra Expert
* Click to add module ... Locked Falss
[y EtherNet/IP Enabled True
&-HE Modbus TCP Cliert MName InSpectra Expert
[ }--’?F‘;: Modbus TCP Server Module No 0
L }"‘13 OPC | Timebase 10 ms
G-[E, 57-Xplorer | 4 Calculations
I

Enable Calculations
Hold values

L. nSpecira Bxpert (). | U

-y Click to add module ... | a
-7 Playback | Preprocessing <MNe preprocessing>

-t Prozess (2) | 4 Profile

Tt Sehwingung (8) 4 Profile inspectraProfile 1
';J"ﬁ! Wirtual | Dizmeter 150
* Click to add module ... | 4 Settings
“H§ Unmapped Input Signal [8:9] Aufhaspel A

| Speed signal Unassigned
4 Snapshots

4 Periodic snapshots
Storage interval
Range of operation

[ Periodic snapshois
Settings for a pericdic snapshat.

Configure profiles Configure preprocessors |
il T | T 7 | T T 7T | T ‘ T T T | T T T | T T T | T T ‘
0 256 512 768 1024 1280 1536 2 s 09 Lok J[ ey ][ Conce

Fig. 91: General settings of an InSpectra expert module

Basic settings
Module Type
Indicates the type of the current module.

Locked

A module can be locked in order to prevent change of module settings by accident or unautho-
rized users. The lock function is linked to the user management in ibaPDA. A module can be
locked (true) or unlocked (false) only by users who have the required right, provided the user
management is activated.

= FALSE: Any user can change the module settings.

= TRUE: No change of module settings possible. Module must first be unlocked by authorized
users in order to change the settings.
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Enabled

By selecting the options in the dropdown list in the field on the right side of "Enabled," you de-
termine whether the module is enabled (TRUE) or disabled (FALSE). If a module is disabled, its
signals are excluded from acquisition. This means they are neither available for display nor for
recording. Furthermore, the number of signals of a disabled module will not be taken into ac-
count in the signal statistics (signal-o-meter).

Name
Enter a comprehensive name for the module here.

It is recommended to use an application-specific naming rule for a better clearness and com-
prehension, particularly with vast numbers of modules. The name may refer to a technological
purpose or a special location in the plant where the module is used or installed. The number of
characters in the name is unlimited. The name of the module is stored in the dat file and visible
in ibaAnalyzer.

Module No.

If you add modules to the configuration, the system automatically assigns the numbers in
chronological order. However, you can select another order for subsequent analysis in the data
file by changing the number. Feel free to change the module number according to your needs. It
must be ensured that the number is unambiguous. The order of the modules in the signal tree
of ibaAnalyzer is determined by their numbers.

Time base

As time base, you may enter a value here, given in ms, which is an integer multiple of the gen-
eral time base as configured in the "General" branch of the I/O manager. The time base of the
module determines the update time of the output signals of the module. It should be smaller

than the interval between two calculations (see update time display below). Usually, 100 ms is
enough.

The ratio between maximum and minimum time base is limited to the value 1000. The value of
the time base is limited upwards to 1000 ms.

Calculations

Enable calculations

With this setting, you can control whether the calculations are always performed or controlled
by a signal. Click on the drop-down arrow in this field and select one of the following options
from a reduced signal tree:

= Always
With this setting, the frequency band calculation is permanently being executed. Please
note that the system load can be quite high due to a permanent computation depending
on the type and number of signals and the profile settings.

= Signal tree
As an alternative, all other (digital) signals, incl. the virtual signals, can be selected to acti-
vate the calculation (selected signal = TRUE) or to disable it (selected signal = FALSE). This
allows you to link the calculation of the ibalnSpectra module to particular process states or
e. g. to an ibaQPanel input.
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Hold values

If you set this option to "TRUE," the values of the most recent computation remain visible in the
online display of the InSpectra Expert module, even if the calculation is deactivated by means of
a control signal.

If you set this option to "FALSE," the display is cleared and the computed values are set to 0 if
the computation is disabled by means of a control signal.

Frequency resolution, max. frequency and update time (only display)
These values result from the calculation parameters set and are only displayed.

Preprocessing

Preprocessing can be used to filter the vibration signal or to carry out mathematical pre-calcula-
tions. In the process, an envelope calculation with freely configurable bandpass filter as a signal
preprocessing profile is available too.

Here, you can select a calculation profile for preprocessing. You can define a profile if no calcu-
lation profile is available. To do this, select <Configure preprocessors> from the dropdown menu
or click on the blue link under Configure preprocessors.

The explanations for this can be found in chapter & Preprocessing of signals, page 111

Profile

Select the requested profile from the drop-down list for analyzing the selected signal. If no pro-
file is available or a suitable profile is missing, you have to define a profile first. Please read the
explanations in chapter for this purpose @ Setting calculation parameters, page 87

If no profile is selected or available, an error message will be output when checking the I/0O con-
figuration:

e @ Checking license...
I'—_Ia Walidating /0 configuration. ..
- InSpectra Expert

-, No active signals defined

------ ) Module 2: The profile is invalid, probably it is not set,

Fig. 92: Error message when profile is missing

The example shown above defines 3 vibration signals in the I/O manager with an InSpectra
Expert module being created for each of these signals.

A profile (InSpectra profile 1) was already prepared for the I/O configuration to be accepted.

If a placeholder was defined in the profile, a signal can be selected here for the placeholder or a
fixed value can be entered.

Settings

Input signal
Select the input signal whose frequency bands are to be analyzed. All signals configured in
ibaPDA are available in the signal tree.

If no input signal is selected or available, an error message is output when validating the 1/0
configuration:
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e a Checking license...
=-§® Validating 'O configuration. ..

EJl'rr-‘ﬁ'-' InSpectra Expert

------ *EJ Maodule 2: The input signal is not set or invalid.

Fig. 93: Error message when input signal is missing

Speed signal
This speed signal is used to calculate an order spectrum. This signal is optional if no order calcu-
lation is configured.

The speed signal is saved in snapshot files.

Snapshots

Periodic snapshots

You can determine here whether snapshots are created periodically. The storage interval is
used to determine the time interval between the buffer start of two consecutive snapshots. The
“range of operation signal” is a digital signal that determines whether the periodic snapshot is
taken immediately or whether the snapshot will be delayed. The periodic snapshot is taken as
soon as the range of operation signal for the entire buffer time for the snapshot is TRUE.

External trigger
A snapshot can also be triggered with the rising edge of a digital signal.

Frequency resolution, max. frequency
These values result from the snapshot spectrum and are only displayed

7.7.1.1 Preprocessing of signals

Calculation profiles for preprocessing the signals are created, changed and imported in the
Configuring preprocessors dialog.

All available preprocessors are listed on the left side. Preprocessors can also be renamed here.

Below this list, there are buttons with the following functions:
o4  Add preprocessor
Duplicate preprocessor
.t Delete preprocessor

2] Import ibaAnalyzer filter (in ibaAnalyzer filters can conveniently be created, saved
and imported here with the filter editor)

The settings of the preprocessor selected in the list are made in the main area of the dialog.
Several preprocessing methods are available:

m Envelope curve: created by linking the high/low peaks of the signal curve
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m Low pass: allows lower frequency to pass and eliminates high frequencies

m High pass: eliminates the lower frequency components and allows the high frequency com-
ponents to pass

m Bandpass: allows frequencies within the frequency range set to pass and eliminates the low-
er and higher frequencies

m Bandstop: eliminates the frequency components within the specified frequency range and
allows lower and higher frequencies to pass

First select the preprocessing method and the configuration mode. Depending on the selection,
additional parameters must be specified. The configuration mode is only relevant for filters:

m Simple: Filter frequencies can be configured. All other parameters are automatically set.

m Advanced: Filter type, approximation method, stop and pass frequencies as well as amplifica-
tions can be configured.

4 Preprocessing
Configuration mode Advanced
Method

4 Frequencies
Lower cutoff freg
Upper cutoff freg

4 Filter
Filter type

Fig. 94: Selecting the preprocessing method

The following explains the settings using the example of a bandpass and envelope curve. The
settings for other filters are similar. You will find a detailed description of the filter settings in the
ibaAnalyzer manual, chapter ‘Filter editor’
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Bandpass
i Configure preprocessors :?_i
Preprocessors | 4 me
| COI‘IﬂgIJrEtIOI‘I mode Advanced
| Method Band pass
4 Frequencies
Lower cutoff freg 125
| Upper cutoff freg 175
a Filter
Filter type lIR
| Approximation Butterworth
4 Filter poinks
Stop frequency 1 100
Stop gain 1 (dB) -20
Pass frequency 1 125
Pass gain 1 (dB) -3
Pass frequency 2 175
Pass gain 2 (dB) -3
Stop frequency 2 200
Stop gain 2 (dB) -20
| Method
The preprocessing method
g X ® OK || Cancel

Fig. 95: Settings for the bandpass filter

Frequencies
Indicates the upper and lower cutoff frequency of the bandpass filter. The values displayed com-
ply with the pass frequency 1 and 2 defined under filter points.

Filters
The following filter types are available:

m IR (Infinite Impulse Response): Filters with an infinite impulse response are often preferred
in practical situations, because they calculate faster and require less memory.

m FIR (Finite Impulse Response): Filters with a finite impulse response offer good control of the
phase and amplitude form.

If the filter type IR is selected, filter approximations are available, which vary in their evaluation
methods.

= Butterworth

= Chebyshev

= Elliptic

= Inv-Chebyshev

The characteristic to be selected depends on the particular application case.
If the filter type FIR is selected, different window types are available:
= Rectangle

= Bartlett
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= Blackman
= Hamming
= Hanning

= Kaiser

= Blackman-Harris

= Flat-top

Filter points

Define the frequencies and amplifications characteristic for the filter here.

Envelope curve

it Configure preprocessors |£
e cassts 4 Preprocessing
Configuration mode Simple
ks Envelope [=]
4 Frequencies
Hilbert lower freg 500
Hilbert upper freg 3000
Cutoff freg 1000
=
The preprocessing method
%0 X2 ] [ Cancel

Frequencies

Fig. 96: Settings for envelope curve

m Hilbert lower frequency: The lower frequency of the band. This value cannot be smaller than

10% of the Nyquist frequency. (Nyquist frequency = sampling frequency/2)

m Hilbert upper frequency: The upper frequency of the band. This value cannot be greater than
90% of the Nyquist frequency.

m Cutoff frequency: The cutoff frequency of the lowpass filter, which is applied after the enve-
lope calculation. If the value is 0, then no low pass is applied. This value cannot be greater
than 90% of the Nyquist frequency.
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7.7.2 "Analog" tab

Example of an Analog tab:

InSpectra Expert (0) )
| General | " Analog ! I Digital ‘Ir [1 Linked markers |
Mame Unit Active
» I=I Spectrum input
] Minimuim
9 |Maximum
10 Average
11 |RMS
12 |Crest
[=l Insgesamt (Band 0)
16 Insgesamt (Peak)
17 |Insgesamt (Peak frequency) Hz
18 Insgesamt (RMS)
= 300 (Band 1)
n 300 (Peak)
22 300 (Peak frequency) Hz
23 |300 RMS)
= 600 {(Band 2)
26 [600 (Peak)
27 600 (Peak frequency) Hz
238|600 (RMS)
(= Characteristic values
401 [p1ep2 | |

Fig. 97: Example of an InSpectra module with 3 bands and analog event status signals

If a speed signal has been defined in the General tab, the signal Speed appears in the Analog
tab. This is the value of the speed signal, which was used during the FFT calculation.

In addition, 5 signals are automatically generated in the group “Spectrum input.”
m Minimum
Minimum of the input signal

m Maximum
Maximum of the input signal

m Average
Arithmetic average of the input signal

m RMS
Square mean value of the input signal

m Crest
Crest factor (ratio of maximum to RMS) of the input signal

These 5 signals are available later in the signal tree for the display and recording. For the online
display in the ibaPDA client, enable the “Time domain” display in the FFT view of the InSpectra
module.

If the event status signals (alarm and warning) are analog, see chapter & Configuration of the
events, page 98, there is the signal Overall module event.

Furthermore, in the Analog tab, the calculation results "peak", "peak frequency" and "RMS" are
created for every frequency band defined in the selected profile.
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Also these values will be available later in the signal tree for display and recording. For the on-
line display in the ibaPDA client, activate the "Data frequency spectrum” in the FFT view of the
InSpectra module.

After the bands, the defined characteristic values are available in the table for display and re-
cording.

For the respective bands and characteristic values, there are also two analog alarm values Peak
event and RMS event if the event status signals are defined as analog signals.

Note
® The signals are enabled for the display and recording by default. If required,
1 they can be disabled, too. Other signal properties such as name and unit cannot

be modified in the tables. These properties are specified by the profile and the
module name. A modification of the module name automatically results in a
modification of the signal names.

7.7.3 “Digital" tab

If the event status signals are configured as digital signals, the configured warning and alarm
messages are created in the Digital tab for each frequency band that is defined in the selected
profile. In addition, the signal Overall module event appears.

If digital alert and alarm messages are configured for characteristic values, these signals also
appear in the Digital tab.

For the online display in the ibaPDA client, activate the "Spectrum slave graph” in the FFT view
of the InSpectra module.

|'I'|"-"\'I' General | ™ Analog ]; I Digital “I Linked markers I. Diagnostics ]

Mame Active
= Module
15 |Dw.=-_raJI module event |
=l Inzgesamt (Band 0)
16 | Peakalert (alert)
17 PeakAlarm {Alarm)
» = 300 (Band 1)
20 Band 300 (Alert Peak) |
21 Band 300 (Alarm Peak) |
=l 800 (Band 2)
24 Band 600 (Alert Peak)
25 Band 500 (Alarm Peak)
26 |Band 600 (Alert RMS)
27 |Band 600 (Alarm RMS)

Fig. 98: Example of an InSpectra Expert module with 3 bands
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Note
® The signals are enabled for the display and recording by default. If required,
1 they can be disabled, too. Other signal properties such as name and unit cannot

be modified in the tables. These properties are specified by the profile and the
module name. A modification of the module name automatically results in a
modification of the signal names.

7.7.4 "Linked markers” tab

Markers from an InSpectra Expert module can be connected to another InSpectra Expert mod-
ule. For this purpose, select an InSpectra Expert module in the module tree. In the Linked mark-
ers tab, the markers of the other InSpectra Expert module are shown, provided markers have
been defined in the modules.

You can use a check mark to select the markers that should be connected to the highlighted
module.

iba I/O Manager [F= ‘
3 5 55 | ) [ ~ | Hardware | Groups Technostring  Outputs Y

=43 General q

(-{%] ibaCapture lnS H ECtra i pe L

=-BY baFOB-Zio D (T e e T

E'ﬁ; P it General | " Anslog | Il Digial | 1] Linked markers | B Diagnostics |

E!--?E Modbus TCP Cliert Select the markers you want to link with this module:

=-%§ Modbus TCP Server

=28 orC

e @ S7-¥plorer 11

=+l ibalnSpectra |Z|M.w InSpectm Expert_C: 3

{= ibalnSpectra_0 @] [T 0: Mark peak
-4l InSpectra Exped_B (1)

. 4dif InSpectra Expert_C (3)
W‘"—
* Click to add module ..

-3 Playback
e Virtual
Unmapped

ill‘l\l‘III|\I\|\I\|III|III|I\I‘ 83 L . J[ oty ][Cance]
512 768 1024 1280 1536 1792 2048

Fig. 99: Selecting linked markers
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7.8 Configuration of a calculation profile in ibaAnalyzer

With ibaAnalyzer-InSpectra it possible to configure calculation rules in the form of profiles off-
line and to test them on recorded data.

First open an InSpectra Expert view with the <FFT> button in the toolbar, see chapter & Open-
ing an FFT view in ibaAnalyzer, page .30

Open a data file containing the signals to be examined either

m via the menu File - Open data file ...

m or drag a data file via drag & drop from the Windows Explorer into the opened ibaAnalyzer
program window.

In the signal tree, any analog signals can now be selected and moved into the main window of
the InSpectra Expert view using drag & drop. If several signals are moved into the main window,
each signal initially receives its own value axis.

The first selected signal forms the main spectrum and is also shown in the displays ‘spectrum
slave’ and ‘time slave.

2 Untitled - D:\InSpectra\BspZeit.dat - ibaknalyzer 7.0 betal3 (x64) =8 EcE )
i File Database Historical Data Edit Setup GraphMode File Group View Help
P G bl B B4R BT A O G A& LB g R GE &I E e B e AT ) D <
TR
signals ¥ X | Inspectra-Expert 1 -
=] q%\lnsremra\ﬁspzan dat Profle  |powBelie ,] =] @ @ @
=@ info
L = = i) £ - 0
- f 2. Prozess Input | Profile - d b ﬂ ® II" 5] Rt g -0
- fa 8. Schwingung g
2@ o Calculations — T O
-7 &:0: Chatter-Monitoring X 4 Sensor Units -1
"\, 8:1: Chatter-Monitoring ¥ Sensor Type Not specified | ol
-\, 8:2: Chatter-WMonitoring Z Sensor Unit Input signal unit v
-7\, 8:3: Abhaspel A 4 Spectrum Units 05 If\; Au
My &4 Abhaspel 8 Spectrum Type No integration | _,_-——-"""" o AU
-\, 8:5: Abhaspel C Multiplication Factor 1 —
-7 §6: Abhaspel D Spectrum Unit In 5 0 50 100 150 200 250 300 350 400 450
[\, 87 Kammwalzgetriebe AS 5 ®
-\, 8:8: Kammwalzgetrisbe B o peed type Direct speed o {ami} (rput 1)
W8 59 Aumaspel A Speed unit Speed signal unt e
[24W 5 10 Aufhaspel B| 4 Order
B, 8:11: Aufhaspel C Enable order Fase
"\, 8:12: Aufhaspel D 4 Acquisiion !
Niimbr o sawric DA 0 50 160 150 200 250 300 350 450 450 500
Mumber Of Lines 400 ® R B
Overlzp Percentsge 0% 05 i
4 Calculaion
Suppress DC False
|___Detrend Raw Data_ False 2 4
Sensor Type 0e0 1e7 267 367 46T 567 Be-T 767 67 %7 1e6
The type of the sensor of this module I i
B parameter famp} (input 1)
i g » |Calculation
Calculate |~ Suppress DC False
Detrend Raw Data False
1 0 Vindow Type Rectangular
[ T &
LK A P > X | & A i
x1 =
13:36:46
L 29.10.2018
| signats | Search | Report info 13:35:45 12:38.00 1338115 12:28:30 13:36:45 12:37:00 1337115 1227

Fig. 100: Move signals into the main view

For each signal, a tab Input appears in which the respective signal is entered as Input Signal. The
speed signal can be selected from the drop-down menu and is used to calculate an order spec-
trum. This signal is optional if no order calculation is configured.
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[ E t1 O
Profile:  [newProfie BIEIE
197 A= =™
Input | Profile | vqp@II"!f*-‘e' Ak-A8 = NIRII®.
4 Settings — W T 0
Input Signal [8:3] Abhaspel A
Speed signal Unassigned
"D B0 100 150 200 250 300 350 400 4BD
® -
075 - {armp} Oinput 17
0,25 4
025
s ! ]
) 50 100 150 200 260 300 350 400 450 500
| o 0,75 (Input 1) (#1024)
Input Signal 0.5
The signal that is analyzed in this module. 0,25
L 1 || -025
[ Calculate — D5
= |
Desd 187 Je7 3e7 467 5e-7 667 7e-7 Be-7 97 1ed
« <A P > » 3 | L = 10000 «
| +~— All
x| I I =
13:35:46
29.10.2018
13:368 13:37 13:38 13:39

Fig. 101: Input tab in the FFT view

In the Profile tab, you can now create a calculation profile or, if profiles have already been im-
ported or created, you can select a profile from the drop-down menu. The parameters for the
calculation rules are identical to the parameters in ibaPDA. See chapter & Setting calculation
parameters, page 87
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Profile: [ newProfile

'J [=] @ Last result: Monday, October 29, 2018 13:38:43.473

(=) - N
input | Profile | ~ /@ o ReLE 5 110
Calculations |
4 Sensor Unils
Sensor Type Mot specified
Senser Unit Input signal unit
4 Spectrum Units
Spectrum Type Mo integration
Multiplication Factor 1
Spectrum Unit Input signal unit
4 Speed
Speed type Direct speed
Speed unit Speed signal unit
4 Order
Enable order False 250 500 750 1000 1250 1
4 Acquisition
Mumber of samples 1024 c 0,54
Mumber Of Lines 400 0.44
Cwerlzp Percentage 0%
4 Calculaion 5
Suppress DC False
Detrend Raw Data False
‘Window Type Rectangular
Normalized False 0 250 500 750
Spectrum Method Magnitude
RMS method True RMS 53]
4 Averaging 15
Averaging Type MNone 1
4 FExpression evaluation i
Evaluation method Sampled once at the end U,
Average contained signals  True 5
Expression timebase 100 ms 15
Sensor Type 1] 0,025 0,05 0,075
The type of the sensor of this module @l e
Caleulate | — |||+ |cakulation
| Suppress DC

Fig. 102: Configure calculation profile

You can save configured profiles using the disk button. If you change the name, export profiles

or would like to import profiles from ibaPDA, open the profile manager by using the @ button.
See chapter & Create and manage profiles in ibaAnalyzer, page 138

The FFT calculation is started by pressing the <Calculate> button. The signal can be analyzed
in detail in the FFT view on the right. The properties and settings in FFT view in ibaAnalyzer-
InSpectra are identical to the FFT view in ibaPDA. See chapter @A FFT view overview, page 32.

Playback area

In the playback area, you can control the playback of the data file using the buttons and the
slider. You can find the description in chapter & Playback area, page 26
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8 The InSpectra auto adapting module

The InSpectra auto adapting module automatically learns spectra for different process condi-
tions and uses this as a reference to detect changes in the spectrum over time.

The module is based on the InSpectra Expert module. It also calculates spectra using the fast
fourier transformation, but not only considers individual frequency bands, but the entire spec-
trum.

The relative and absolute difference of the current spectrum compared to the learned reference
spectrum is determined. In addition, it is possible to output the following parameters as a signal
for the areas with the greatest differences:

m Center frequency: Frequency of the closest learned dot of the reference spectrum
m Relative difference: The relative difference to the reference spectrum
m Peak: The amplitude of the spectrum

For alerting, digital or analog event signals are generated for these areas. In addition to these
values from the frequency domain, additional values are determined in the signal’s time do-
main, such as minimum, maximum, average, RMS or crest.

A characteristic of the InSpectra auto adapting module is that the results and reference spectra
take the current process conditions into consideration and therefore, for example, processes
with changing speeds or loads can also be reliably monitored.

The calculation rules can be individually adjusted and saved in profiles as with the InSpectra
Expert module. In particular, the sensor type, type of spectrum and FFT calculation parameters,
such as the number of samples, window shape or overlapping factor, can be set. Different meth-
ods of averaging are also available, such as the option of detrending in order to compensate for
a slow drift of the measured value. Defined profiles can be saved, imported, exported and used
multiple times.

8.1 The auto adapting profile

The InSpectra auto adapting module can be used to monitor a frequency spectrum of a signal
for changes. The parameters can be freely configured and stored in profiles. This makes it pos-
sible to reuse created profiles. Any number of profiles can be configured to adequately analyze
different input signals or sensor types. An InSpectra auto adapting module is to be configured
for each signal to be monitored. The modules can be structured through a directory structure to
improve the overview.

Since an InSpectra auto adapting module can only be completely configured if at least one val-
id calculation profile exists, in the following the configuration of a profile is first explained and
then the configuration of the module settings is explained.
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8.2 Create and manage profiles in ibaPDA

If you create an InSpectra auto adapting module for the first time, no profiles are yet available.
To be able to create and edit profiles, first add an InSpectra auto adapting module. Proceed as
follows:

1. Open the I/O manager in ibaPDA.

2. If necessary, expand the ibalnSpectra branch and click on the blue link "Click to add mod-

ule...".

iba /O Manager
O 5 B I 2] & - ||Hardware | Groups Outputs

#-4% General g
[#-{5] ibaCapture Iba I'IS ectr
(B ibaFOB-Zio-D r ——- <
[ EtherNet/IP | %™ Diagnostics | % Groups |
[-HE Modbus TCP Client =
__F{esa statisti b

[-¥8 Modbus TCP Server i
-4 ope Load InSpectra profile expressio
[ S7-¥plorer
B8 fosinoecie | o~

-l Click to add module ... Moo 03
-3 Playback Current

3. Select the "InSpectra auto adapting" module type in the following "Add module" dialog
and enter a module name in the corresponding field. Then click <OK>. The module is now
created and you see the General, Analog, Digital and Linked marker tabs in the right part
of the I/O manager. Alternatively, you can use the right mouse key to click on the interface
ibalnSpectra and select "Add module" in the context menu. The module will then be created
immediately. You can then rename it.

4. Inthe field “Profile” in the General tab of the module, open the dropdown list and click on
<Add profile>.

4 Profile
EEIE <No profile> =
4 Settings Zhdd profies i
Input Signal
Speed signal

Learning allowed signal

Condition signal

Reset reference spectrum
4 Monitoring

Delta calculation Average

Mumber of band results 5

Profile

The profile contains the spectrum calculation properties and the
configuration for learning the reference spectra.

Configure profiles Configure preprocessors
Configure reference spectra

Alternatively, you can also click on the blue link “Configure profiles” below in the dialog win-
dow.
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The dialog for the configuration of the (new) profile opens. Profiles can be created, changed,
exported and imported in the profile manager.

[iiz Configure profiles ['= _i
Profiles J Teach settings ]Calculations l
inspectraProfile | 4 Limits
| Monitoring mode Peak
4 Averaging
r. spectra to learn L
4 Events
Event status signals Digital
Event mode Waming and alarm
4 General
Number of bands 16
Custom max frequency 32
| Number of bands
The number of frequency bands that are evenly spread over the spectrum up to the “custom max frequency™.
g X A H- oK |[ Cancal

Fig. 103: Profile manager

All available profiles are listed on the left side of the profile manager. Profiles can also be re-
named here.

Below this list, there are buttons with the following functions:
o4  Addnew profile
Clone current profile
x Delete current profile
2] Import profiles
= Export selected profile

The settings of the profile selected in the list are made in the main area of the dialog.
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8.3 Setting the teach phase

By entering the settings for the teach phase, you determine how the reference spectra should
be determined.

The settings are entered in the configuration dialog for the profiles in the Teach settings tab.

[i= Configure profiles i?_i
Profiles J Teach settings [ Calculations ]
| @ Limits
| Menitaring mode Peak
4 Averaging
Nr. spectra to learn 5
4 Events
Ewvent status signals Digital
Event mode ‘Waming and alamm
4 Generl
Number of bands 16
Custom max frequency 32

| Number of bands
The number of frequency bands that are evenly spread over the spectrum up to the "custom max frequency”.

X QM- e

Fig. 104: Configuration dialog for the teach phase

The following explains the settings parameters and their meanings.

8.3.1 Limits

Monitoring mode
The monitoring mode defines which characteristic value is taught for each range of the refer-
ence spectrum and is therefore also used later for monitoring.

m Peak: The value of the amplitude of the ranges is calculated.

m RMS (Root-Mean-Square): The effective value of the ranges is calculated.

Note
P Monitoring based on the RMS value usually only makes sense if the width of the
1 ranges is much larger than the frequency resolution.

8.3.2 Averaging

Number of spectra to learn

This defines how many spectra the learning phase should include. The duration of the learning
phase is therefore indirectly configured here. Different values for certain process conditions can
also be defined for this purpose under “Configure reference spectra.”
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Only “whole” spectra are used to learn the reference spectrum. This means that if the process
conditions change while data points for a spectrum are acquired, then the data acquired from
the last calculated spectrum up to the change is not used for the reference spectrum.

8.3.3 Events

Event status signals
You can select here whether digital or analog event status signals are used.

m Digital: When exceeding the entered limit value, the corresponding digital signal is set to
TRUE (logical 1) and can be used for signaling.

m Analog: The analog signal can have several values and, for example, be used to control a traf-
fic light display in ibaQPanel.

0 undefined
1 0K

2 Warning
3 Alarm

Event mode
This property defines how the spectra are monitored:
m Warning and alarm: generates events based on warning and alarm limits.

m Lower and upper: generates events based on lower and upper threshold values for the indi-
vidual ranges.

8.3.4 General

Number of bands

Defines the number of equally sized zones that are distributed seamlessly and evenly across the
spectrum up to the user-defined maximum frequency.

Note
° The number of ranges should not be larger than the number of calculated lines
1 in this range. It should also be noted that the required resources increase with

the number of bands.

Custom max. frequency

Defines the maximum frequency up to which the reference spectrum should be learned. This
must not be higher than the maximum calculated frequency.
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8.4 Setting calculation parameters

By entering the calculation parameters, you determine how the frequency spectra are to be
calculated mathematically. The possible calculation parameters are identical to those of the ex-
pert module. For a description of the parameters, see chapter @ Setting calculation parameters,
page 87.

The settings are defined in the configuration dialog for the profiles in the Calculations tab.

|t Configure profiles =0 (Eon
Profiles Teach settings | Calculations l

[ | - SensorUnis -
Not specied
Sensor Unit Input signal unit

4 Spectrum Units
Spectrum Type Mo integration
Multiplication Factor ]
Spectrum Unit Input signal unit
4 Speed
Speed type Diract speed
Speed unit Speed signal unit
4 Order
Enable order Falze
4 Acqusibion
Number of samples 1024
Number Of Lines 400
Overlap Percentage 0%
4 Calculation
Suppress DC Falze
Detrend Raw Data False |
‘wWindow Type Rectangular |
Normalized Falze |
Spectrum Method Magnitude |
RMS method True RMS
4 Averaging
Loeraging Type Mone
4 Expression evaluation
Evaluation method Sampled once at the end
Lwerage contained signals Tue |
Expression timebase 100 ms I
Sensor Type
The type of the sensor of this module
g X AE- oK || Ccancel

Fig. 105: Configuration dialog for calculation parameters
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8.5 Visualization and results of the auto-adapting module

The results of the auto-adapting module are calculated based on the configured profile and the
settings for monitoring (see chapter @ Setting the teach phase, page 124). The following ex-
plains which results the module offers and how these can be visualized and used as signals.

8.5.1 Characteristic values

Like the InSpectra Expert module, the auto-adapting module also calculates different character-
istic values:

m General

= | earned spectra
Number of previously learned spectra for the current state

= Condition
Integer value of the current process state

= Absolute delta
Absolute difference between the current calculated spectrum and the reference spectrum
in the unit configured in the calculation profile for the spectrum

= Relative delta
Relative difference between the current calculated spectrum and the reference spectrum in
percent

m Spectrum input
= Minimum
Minimum of the input signal

= Maximum
Maximum of the input signal

= Average
Arithmetic average of the input signal

= RMS
Root mean square value of the input signal

= Crest
Crest factor (ratio of maximum to RMS) of the input signal

These characteristic values are available as signals in the Analog tab (see chapter & "Analog”
tab, page 135).
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8.5.2 Band results

In addition to the characteristic values, ranges with the biggest differences to the respective
limits are offered as signals for the configured “Number of band results.” These are listed in the
range “Bands with exceeded limits” under the name “Exceeded limit.”

m Center frequency:
Center frequency of the range

m Relative difference:
Relative difference between the current value and limit

m Peak/RMS:
Absolute peak or RMS value of the range

Only the results of the range with the biggest differences to the respective limits are available as
signals.

8.5.3 Visualization

Spectrum and reference spectrum

If an InSpectra auto adapting module is dragged into an FFT view, the main window shows the
current spectra just as the InSpectra Expert module does. The individual visualization of the
auto adapting module is located in the “spectrum slave graph”.

[ FFTView 1 4 x|

e @Rl B-1-0

=
s fAmp } (Auto2) (g)
v
) 08
=
0,06
) 037
02
0,014
oIl ER AN IEIEW%WW«W«MMMWM\WWM
D 75 B 75 100 125 150 175 200

Fig. 106: Example of current spectrum (blue) and warning and alarm reference (yellow and red)
The current spectrum and the limit curves based on the reference spectrum are shown here.

If “Warning and alarm” is used as an event mode, the warning limit is shown in yellow and the
alarm limit in red.

If “Lower and upper” is used as an event mode, the lower limit is shown in blue and the upper
limit in green.

128 Issue 1.2 @



ibalnSpectra

The InSpectra auto adapting module

Note
® For a high zoom level, the current spectrum sometimes exceeds the displayed
1 limit curves. This is due to the fact that the limit curves are only displayed based

on the learned dot in the center of the respective range. The dominant frequen-

cy, however, may occur at the start or end of the range as well and therefore be,
for example, above the limit curve falling from the center.

Band results of the individual ranges

To view the calculated values of all ranges, the frequency domain data can be opened in the FFT
view of an auto-adapting module. All results for the individual ranges are shown in a table here
and can be sorted according to various parameters.

Alert Alarm v

m| »

| FFTView 1
b I2 @G ®A R = 110
= Peak
Ma. Center Pesk RMS
»  E[F] showbands [7] Enable collapsed bands @ (AutoZ)
656 | 65,5 3,36272e-3 | 2,75613-3 | = 2,52138e-3
433 438,5 &,20765e-3 5,13048e-3 | > 4,62439e-3
67 67,5 3,99024e-3 3,18599e-3 | = 2,7437%e-3
779 779,5 2,05536e-3 1,7753%-3
778 778,5 4,780950-3 3,345750-3 >4,21031e-3
777 777,5 1,21876e-3 9,40075¢-4
776 776,5 2,76418e-3 2,0362e-3
775 775,5 3,51756e-3 3,43234e-3
774 774,5 4,15191e-3 3,3140%e-3
.3 773,5 4,17477e-3 3,47502e-3 | > 3,8089%2-3
| 772,5 5,00894e-3 3,96916e-3
B 771,5 3,43303e-3 3,38885¢-3
770 770,5 2,45963e-3 2,70697e-3
759 768,5 4,82638e-3 4,57158e-3
758 768,5 3,43623-3 2,22893e3

Fig. 107: Results of the individual ranges in the spectrum slave table are sorted
according to the alarm exceedances of the reference spectrum

8.6 Creating an auto adapting module in ibaPDA

1. Open the I/O manager in ibaPDA.

2. Proceed as described in chapter @A Create and manage profiles in ibaPDA, page 122 in
steps 2 and 3. If a suitable profile already exists, you do not need to create a new profile.

3. Now configure the general settings for the module in the General tab.
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8.6.1 “General” tab
iba I/0 Manager [ = 2=
3 3 | #) B - || Hardware | Groups  Qutputs
#-4£% General
[ = ibaCapture
B o O - -
: Eﬁ: I;T;?:jTPD lﬂi General | "\ Analog | [ Digital
&-¥E Modbus TCP Client [Fa Basc
L 3?; Madbus TCF Server Module Type InSpectra auto adapting
w2 oPC Locked False
e ST-xolerer Ensbled True
I ibalnSpectra Name InSpectra aute adapting
InSpecta Orkit (1) Module No. 4
H InSpectra Expert [33 Timebase 10 ms
I InSpectra auto adapting (4) B
.;;, * Click to add module .. Enable Calculations Always
B-Jinf Playback Hold values True
G-da Texdt interface Unknown
G o Wirtual Unknown
B8 Unmapped Unknown
a
| Preprocessing <No preprocessing>
| 4 Profile
| Profile inspectraProfile 1
| 4 Settings
Input Signal Unassigned
Speed signal Unassigned
Learning zllowed signal Always
Condition signal Unassigned
| Reset ref spectrum | L i
| 4 Monitoring
Reference for limits Average reference spectrum
4 Limit configuration Simple
Alert limit in % 120 %
Alarm limitin % 140 %
Delta calculation Average
Number of band results 5
| Profile
The profile contains the spectrum calculation properties and the
configuration for learning the reference spectra.
| Configure profiles Configure preprocessors
Configqure reference spectra
EE— T T ] g ok [ e [
0 256 512 768 1024 120 1w g 099 Aoy 2

Fig. 108: General settings of an InSpectra auto adapting module

Basic settings

Module Type
Indicates the type of the current module.

Locked

A module can be locked in order to prevent change of module settings by accident or unautho-
rized users. The lock function is linked to the user management in ibaPDA. A module can be
locked (true) or unlocked (false) only by users who have the required right, provided the user
management is activated.

m FALSE: Any user can change the module settings.

m TRUE: No change of module settings possible. Module must first be unlocked by authorized
users in order to change the settings.

Enabled

By selecting the options in the dropdown list in the field on the right side of "Enabled," you de-
termine whether the module is enabled (TRUE) or disabled (FALSE). If a module is disabled, its
signals are excluded from acquisition. This means they are neither available for display nor for
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recording. Furthermore, the number of signals of a disabled module will not be taken into ac-
count in the signal statistics (signal-o-meter).

Name
Enter a comprehensive name for the module here.

It is recommended to use an application-specific naming rule for a better clearness and com-
prehension, particularly with vast numbers of modules. The name may refer to a technological
purpose or a special location in the plant where the module is used or installed. The number of
characters in the name is unlimited. The name of the module is stored in the dat file and visible
in ibaAnalyzer.

Module No.

If you add modules to the configuration, the system automatically assigns the numbers in
chronological order. However, you can select another order for subsequent analysis in the data
file by changing the number. Feel free to change the module number according to your needs. It
must be ensured that the number is unambiguous. The order of the modules in the signal tree
of ibaAnalyzer is determined by their numbers.

Time base

As time base, you may enter a value here, given in ms, which is an integer multiple of the gen-
eral time base as configured in the "General" branch of the I/O manager. The time base of the
module determines the update time of the output signals of the module. It should be smaller

than the interval between two calculations (see update time display below). Usually, 100 ms is
enough.

The ratio between maximum and minimum time base is limited to the value 1000. The value of
the time base is limited to 1000 ms.

Calculations

Enable calculations

With this setting, you can control whether the calculations are always performed or controlled
by a signal. Click on the drop-down arrow in this field and select one of the following options
from a reduced signal tree:

m Always: With this setting, the frequency band calculation is permanently being executed.
Please note that the system load can be quite high due to a permanent computation depend-
ing on the type and number of signals and the profile settings.

m Signal tree: As an alternative, all other (digital) signals, including the virtual signals, are
available to activate the calculation (selected signal = TRUE) or to disable it (selected signal =
FALSE). This allows you to link the calculation of the InSpectra module to particular process
states or e.g. to an ibaQPanel input.

Hold values

If you set this option to "TRUE," the values of the most recent computation remain visible in the
online display of the InSpectra module, even if the calculation is disabled by means of a control
signal.

If you set this option to "FALSE," the display is cleared and the computed values are set to 0 if
the computation is disabled by means of a control signal.
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Frequency resolution, max. frequency and update time (only display)
These values result from the calculation parameters set and are only displayed.

Preprocessing

Preprocessing can be used to filter the vibration signal or to carry out mathematical pre-calcula-
tions. In the process, an envelope calculation with freely configurable bandpass filter as a signal
preprocessing profile is available too.

Here, you can select a calculation profile for preprocessing. You can define a profile if no calcula-
tion profile is available. To do this, select <Configure preprocessors> from the drop-down menu
or click on the blue link under Configure preprocessors.

The settings for the preprocessing of the signals are identical to the InSpectra Expert module.
The explanations for this can be found in chapter & Preprocessing of signals, page 111.

Settings

Input signal
Select the input signal whose frequency bands are to be analyzed. All signals configured in
ibaPDA are available in the signal tree.

If no input signal is selected or available, an error message is output when validating the 1/0
configuration:

{8 Stopping acquisition ..

@D Checking license...

=9 Validating 1/0 corfiguration...
E{lx Auto2 (0)

ﬂ Madule : The input signal is not set or invalid.

Fig. 109: Error message when input signal is missing

Speed signal
This speed signal is used to calculate an order spectrum. This signal is optional if no order calcu-
lation is configured.

‘Learning allowed’ signal
This signal defines whether new spectra may be learned or not. Click on the drop-down arrow in
this field and select one of the following options from a reduced signal tree:

m Always: This setting can be used to constantly learn new spectra until the number of spectra
to be learned that is defined in the profile is met.

m Signal tree: As an alternative, all digital signals, including the virtual signals, are available to
activate the learning phase (selected signal = TRUE) or to disable it (selected signal = FALSE).
This allows you to link the learning phase of the InSpectra module to particular process states
or e.g. to an ibaQPanel input. New spectra are also learned here until the number of spectra
to be learned that is defined in the profile is met.

Condition signal
This signal specifies the actual operation condition. The signal is interpreted as an integer num-
ber and a separate reference spectrum is learned for each occurring value.
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Reset reference spectrum

This optional digital signal is used to reset the previously learned reference spectrum in the case
of a rising edge of the signal. However, only the reference spectrum for the state defined via the
“state signal” is deleted.

If learning is allowed, a new reference spectrum can then be learned afterwards for this condi-
tion.

Profile

Select the requested profile from the drop-down list for analyzing the selected signal. If no pro-
file is available or a suitable profile is missing, you have to define a profile first. Please read the
explanations in chapter @ Setting calculation parameters, page 126 for this purpose.

If no profile is selected or available, an error message will be output when validating the I/O
configuration:
f_—]ﬂ "n.-"alil:lating I I:Drrfigumtinn...
=i Auto2 (0)
/8y No active signals defined
L3 Module 0: The profile is invalid. orobably it is not st

Fig. 110: Error message when profile is missing

Monitoring

The “Monitoring” section defines how the spectra are to be compared with the learned refer-
ence spectra and evaluated after the learning phase. The settings made here only affect the re-
sults of the module, but not the learning phase or the learned reference spectra.

Reference for limits
This setting is used to define the reference for the limits based on the reference spectrum. A
distinction is made here about which event mode is used in the profile.

If “Warning and alarm” is used as the event mode, these options are available:

m Average reference spectrum: The averages of the individual ranges of the reference spectrum
that are learned across all spectra are used as the reference here.

m Maximum reference spectrum: The maximum values of the individual ranges of the refer-
ence spectrum occurring during the learning phase are used as the reference here

If “Lower and upper” is used as the event mode, these options are available:

m Average reference spectrum: The averages of the individual ranges of the reference spectrum
that are learned across all spectra are used as the reference here.

m Min./Max. reference spectrum: The maximum and minimum values of the individual ranges
of the reference spectrum occurring during the learning phase are used as the reference
here.

Limit configuration
This defines how the limits should be calculated based on the reference for limits. Two possible
types are available for selection:

m Simple: A factor or percentage can be used here to specify at how many percentage the re-
spective limits exceed or fall below the reference.
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m Advanced: In addition to a percentage share of the reference, the standard deviation for the
limit learned for each range can be used for the advanced limits.

Clicking in the field Limit configuration opens the corresponding dialog.

a2 Limits B=H EEE X0
Limit mode: (1 Simple @ Advanced
Alert limit: 1.2 = x rmeference spectum  + |0 = x std
Alarm limit: 14 = x reference spectum  + |0 = x std
| ok || Ccancel

Fig. 111: Dialog about the configuration of limits (event mode = “Warning and alarm;” Limit mode = “Advanced”)

The limits can be configured here depending on the selected limit mode and the event mode
defined in the profile.

If “Warning and alarm” is used as the event mode, these limits can be configured:

m Alert limit: Limit for warnings
m Alarm limit: Limit for alarms

If “Lower and upper” is used as the event mode, these limits can be configured:

m Lower limit: Lower limit value

m Upper limit: Upper limit value

Note
P The alarm value or the upper and lower limit are used as the reference for the
1 calculation of the delta characteristic values.

Delta calculation
This setting determines how the characteristic values absolute and relative delta are calculated.

m Sum: The differences between the current calculated spectrum and the reference spectrum
are summed up across all ranges.

m Average: The average of differences between the current calculated spectrum and the refer-
ence spectrum are formed across all ranges.

Number of band results
Number of ranges with the largest differences to the reference spectrum, for which results are
available as signals. The signals are called “Exceeded limit 1 - X” in the Analog tab. The results
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for “Exceeded limit 1” come from the range in which the difference between the current calcu-
lated spectrum and the reference spectrum is the biggest.

8.6.2 "Analog" tab

Example of an Analog tab:

[z General | " Analog | [l Digtal _ _
MName Unit Active

» =l General
1 Learned spectra
3 Condition .
3 |Absolute delta
4 Relative delta 5 B .
'—_I.Spech'um input .
a Minmum
g Maximum
10 Average ™
11 |RMS
12 |crest ]

Bands with exceeded limits

16 Exceeded limit 1 {t.:.eﬁfe.r-ﬁequency] [Hz
17 Exceeded limit 1 {Rélaﬁve .dh.‘Fe.renoe-} %
18 Exceeded limit 1 ltPeak} ) . .
21 Exceeded limit 2 {Center Frequencﬂ |Hz
22 Exceeded limit 2 {Relati\te diFlFere.née} 2% .
23 Exceeded limit 2 (Peak) .
26 Exceeded limit 3 {Cenfer frequency) |Hz .
27 Exoeeded limit 3 {Rélati\re .diFFe.renoe-} : B
28 Exceeded limit 3 {Peak} : . .
31 Exceeded limit 4 {Center Frequenqr.}l |Hz
32 Exceeded limit 4 {Relative diF.Fere.née] ot .
33 Exceeded limit 4 (Peak) .
36 Exceeded limit § {Centér frequency) :Hz .
37 Exceedzd limit 5 {Rélaﬁ\te .diFFe.renoe-} o
38 Exceeded limit 5 (.Peak} ) . l

Fig. 112: Example of an InSpectra auto adapting module with 5 bands and digital event status signals

The signal Speed is the value of the speed signal, which was used during the FFT calculation.

III

In addition, 4 other signals in the “General” group, 5 signals in the “Spectrum input” group and
several signals in the “Bands with exceeded limits” group are generated automatically. These
are explained in chapter @ Visualization and results of the auto-adapting module, page 127.

These signals are available later in the signal tree for the display and recording. For the online
display in the ibaPDA client, enable the “Time slave graph" in the FFT view of the InSpectra
module.

If the event status signals are analog, they are also listed here. For the online display in the
ibaPDA client, enable the "Spectrum slave table" in the FFT view of the InSpectra module.
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Note
® The signals are enabled for the display and recording by default. If required,
1 they can be disabled, too. Other signal properties such as name and unit cannot

be modified in the tables. These properties are specified by the profile and the
module name. A modification of the module name automatically results in a
modification of the signal names.

8.6.3 “Digital" tab

If the event status signals are configured as digital signals, the automatically configured alert
and alarm messages are created in the Digital tab for each band. In addition, the signal Overall
module event appears.

For the online display in the ibaPDA client, activate the "Spectrum slave table” in the FFT view
of the InSpectra module.

|z General | "\ Andloa | Il Digital | .
Mame Active

» = Module
15 Overall module event

16 Band 1 (Alert)

17 |Band 1 (Alarm)
18 |Band 2 (Alert)
19 |Band 2 (Alarm)
30 |Band 3 (Alert)
21 |Band 3 (Alarm)
22 Band 4 {J;.Iert}.
23 |Band 4 (Alarm)
24 |Band 5 (Alert)
25 |Band 5 (Alarm)

(KN ] E] E] ED E E S E

Fig. 113: Auto adapting module, Digital tab

Note
® The signals are enabled for the display and recording by default. If required,
1 they can be disabled, too. Other signal properties such as name and unit cannot

be modified in the tables. These properties are specified by the profile and the
module name. A modification of the module name automatically results in a
modification of the signal names.
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9 The InSpectra Orbit module

Note
P The characteristic values calculated from this module are determined from the
1 position of the shaft in the bearing. Some known characteristic values for the

orbit monitoring (oil whirl, etc.), however, are based on frequency spectra. These
are not calculated in the InSpectra Orbit module, but can be determined with
the InSpectra Expert module at any time. Calculation profiles and configuration
instructions for this can be found in our FAQs (support area at www.iba-ag.com)

9.1 Orbit Profile

All settings for interpreting the signals and calculating the orbit are configured in the profile.
Configured profiles can be used for several modules and analyses. Changes to the settings of a
profile then affect all modules using this profile. Profiles can be exported and imported and can
therefore be exchanged between different ibaPDA systems or between ibaAnalyzer and ibaPDA.

9.1.1 Create and manage profiles in ibaPDA

Profiles are managed in the profile manager. To create a new profile, open the drop-down list in
the Profile field in the General tab of the module and select <Add profile>.

a Profile
<No profile> =
4 Settings i<Add profile
X input Signal
Y input Signal
Keyphasor signal

Profile
The profile contains the definition of the bands and events, the
spectrum calculation properties and the placeholders.

Configure profiles

Fig. 114: Adding profile

The profile manager will open. Profiles can be created, changed, exported and imported in the
profile manager. Alternatively, the profile manager can also be opened with the blue link “Con-
figure profiles” below in the dialog window.
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| Configure profiles =nEs]
Profiles Sgﬂs Calculations
Orbitprofil 1 4 Bearings
Clearance diameter 10
Shaft home position Center
4 Sensor position
Angle X 45
Offset X 1]
Angle Y 45
Offset Y 0
Angle Keyphasor 1]
Direction Configure from
Sensor unit mils
Sensor type
X AH- 0K Cancel

Fig. 115: Profile manager

All available profiles are listed on the left side of the profile manager. Profiles can also be re-
named here.

Below this list, there are buttons with the following functions:

e

X
#]
=

Add new profile
Clone current profile
Delete current profile
Import profiles

Export selected profile

The settings of the profile selected in the list are made in the main area of the dialog.

9.1.2

Create and manage profiles in ibaAnalyzer

ibaAnalyzer-InSpectra can be used to configure profiles offline and test them on acquired data.
First open an InSpectra Orbit view with the <Orbit> button in the toolbar, see chapter & Open-
ing an FFT view in ibaAnalyzer, page 30.

Existing profiles are managed in the profile manager. You can open the profile manager with the
button to the right of the profile selection.
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=
[ Orbt_Demo -] z‘ Last result: Friday, November 02, 2018 10:43:05.381

Profile:

Input | Profile |
¥ ¥ 21
| Signals | Calculations | |
4 Bearings
Clearance diameter 10
Shaft home position  Bottom

- l>. @ II‘I’ T—'ﬁ"’] : Al ﬂv

E]

Fig. 116: Open profile manager

f

£ Manage profiles
Profiles:
Mame:  mewProfile
D [ Save as global profile

&)

Fig. 117: Profile manager

All available profiles are listed on the left side of the profile manager. Next to the list, there are
buttons with the following functions:

W

b4

L

Add new profile
Clone selected profile

Delete selected profile
Import profiles

Export selected profile

On the right side in the field Name, the name of the currently selected profile can be changed
and it can be determined how the profile should be stored.

If “Save as global profile” is selected, the profile is saved on the computer and is always avail-
able in ibaAnalyzer. If “Save as global profile” is not selected, the profile is saved in the analysis.

You can set or change the settings of the profile selected in the list in the Profile tab. Changes in
the profile can be saved.
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Orbit view 2
Profile:  [inspectraProfile EIE

input | Profile | A

SN Culdafions |
4 Calculaion
Orbits per calculation 10
Averaging type Linear
4 Orbit resolution
Samples per revolution 100
Orhit resclution (degree) 3.6

- Samples per revolubon
The number of samples to take in one revolution.

Fig. 118: Changing settings in the “Profile” tab

9.1.3 Configure profile

The different settings of the orbit profile are explained below. The settings for the orbit profile
are divided into two categories. The tab Signals defines the ambient conditions of the measure-
ment and visualization. The tab Calculations specifies the settings for the calculation of the visu-
alized charts and characteristic values.

9.1.3.1 Signals

With almost all settings in the Signals tab, the option “Configure from the outside” can be se-
lected. In this case, the inputs can be made similar to placeholders (ibalnSpectra Expert) outside
the profile for the allocation of signals and are therefore not permanently defined in the profile.

“Bearings” section

Clearance diameter
The clearance diameter is the difference between the inner diameter of the bearing and the
shaft diameter. The “sensor unit” specified under “sensor type” is used here as a unit.

This setting is used for the visualization for scaling the coordinate system and as a diameter for
the drawn clearance diameter. This setting is also needed to calculate the parameters Eccentrici-
ty and Distance to clearance.
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Shaft home position

Position of the shaft to which the zero position was determined. In most cases for horizontally
set up machines, the home position or zero position is determined when the machine is not in
operating mode and the shaft has set down. In this case, the shaft is at the bottom of the bear-
ing and the home position “bottom” can be selected. Other setting options for the home posi-
tion of the shaft are “Center” and "Top".

This setting is used in the visualization to set the zero point of the coordinate system. In ad-
dition, the home position is required to calculate the characteristic values Eccentricity and
Distance to clearance.

"Sensor position” section
The sensor positions for ibalnSpectra are defined as follows:

Y =0°

(Y = 45%) o == I—-—

N

—_— % = 0O

Fig. 119: Sensor positions

m Sensor Y is defined with 0° if it is placed on top of the clearance circle.
m Sensor X is defined with 0° if it is placed on the right side of the clearance circle.
m Phase reference is defined with 0° if it is placed on top of the clearance circle, like sensor Y.

m Angle deviations are defined negative in the clockwise direction and positive in the counter-
clockwise direction.

Angle X
Angle deviation of the X-input signal (see definition)

Offset X

Offset of the input signal in the X-direction at the shaft home position. No offset is required if
the X-input signal is 0 at the defined home position. (Offset X = 0). The offset is to be specified
with 2 if the X-input signal is 2 at the defined home position. (Offset X = 2)

Angle Y
Angle deviation of the Y-input signal (see definition)

Offset Y

Offset of the input signal in the Y-direction at the shaft homeposition. No offset is required if the
Y-input signal is 0 at the defined home position. (Offset Y = 0). The offset is to be specified with
2 if the Y-input signal is 2 at the defined home position. (Offset Y = 2)
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Angle Keyphasor
Angle deviation phase reference (see definition). Required for the visualization and calculation
of the characteristic value Peak to peak max shaft angle.

Direction of rotation

Shaft direction of rotation (positive: counter-clockwise; negative: clockwise). This value is only
used for the visualization. If the direction of rotation changes, the setting Configure from out-
side can be selected and a signal that changes depending on the direction of rotation can be
assigned to this setting.

"Sensor type” section

Sensor unit

The sensor unit defines which unit the X and Y-input signals have. In the ideal case, the input
signals already have the correct unit and Input signal unit can be selected. Otherwise, the suit-
able unit can be selected from the drop-down list.

Note

Py A conversion from one unit to another is not performed here.

1

9.1.3.2 Calculations

"Calculations” section

Orbits per calculation
This setting is used to define how many revolutions of the shaft should be used for a calculation.
This concerns both the calculation of the parameters as well as the visualization.

Averaging type

This setting specifies how the characteristic values and visualized curves should be determined
for several orbits per calculation. Depending on the application and effects that are to be de-
tected, the individual methods have advantages and disadvantages.

m Linear: For linear averaging, the average is determined across all revolutions for each data
point. This method emphasizes the wave motion at 1X and suppresses other effects. That is
why this setting is only recommended for orbit motions with dominant 1X.

m Peak hold: With this method, the coordinate system is divided into angle sectors based on
the center of all orbits considered and the dot that is furthest away from the center of all
orbits is saved for each angle sector. This results in the largest deflection of the shaft in each
direction. This method is suitable for all orbit movements. It is the best way to illustrate the
maximum orbit motion across several shaft revolutions. Other effects, such as rubbing of the
shaft on the bearing (occurrence of an “inner loop") are, however, no longer detected using
this method. This setting cannot be used to visualize the phase reference during the orbit
motion.
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Peak hold also determines the maximum distance from the center in all sectors for one revo-
lution.

“Orbit resolution” section

The input signals are resampled depending on the speed in order to be able to compare the
shaft motions with each other at different and changing shaft speeds. This so-called “order re-
sampling” ensures that the same data points are always taken into consideration per revolution
and the data points are always taken at the same angle of the shaft rotation.

Samples per revolution

This setting indicates how many data points are taken per revolution. If possible, make sure here
that the sample rate at the expected maximum shaft speed is not significantly above the sample
rate of the input signal. The value should only be selected as large as necessary.

Orbit resolution (degrees)

The resolution of the orbit resulting form the number of samples per revolution is shown here.
The resolution is given in degrees of rotation angle of the shaft. This value can only be changed
indirectly via the number of samples per revolution.

Example:

Samples per revolution = 36; orbit resolution = 360°/36 = 10°; The data points that are sampled
during a revolution have a distance of 10°.
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9.1.4 Calculation results

The ibalnSpectra orbit module automatically calculates a number of characteristic values based
on the configured settings. Depending on the configuration (e.g. averaging), the characteristic
values may have different informational value. That is why the module configuration is always to
be taken into consideration when interpreting the results.

9.1.4.1 ResultsinibaPDA

The results of the orbit calculations are available in ibaPDA as analog signals of the respective
InSpectra orbit module in the Analog tab.

8 iba /0 Manager = [
A BB | #) & - ||Hardware | Groups Outputs | 23 (8

[-£% General 7
- (] baCapture InSpectra Qrbit (1
- B8 ibaFOB-Zio-D r——
By Etherhlet/IP | O General | Analog |
B¢ Modbus TCP Cliert Name = =
E}-’Ts: Modimis JLE Seruet = Group: General
E%fﬁ g?P():Q)I 0 Orbit counter
(52 -Aplorer
L—'}--% ibalnSpectra 1 X
@] InSpectra Orhit (1) 2. ||E
-y Click to add module . 3 Centerline X
i Playback _
s = Centerline Y
[-dAn Tent interface
[ Foe Virtual 5 Peak to peak max
""" Unmapped & Peak to peak max angle =
7 Peak to peak max shaft angle =
8  |Eccentridty
g Distance to dearance
L L Y B [ 1
026 512 768 102 1280 153 1792 24 /94 ok [ Ay ][ Cancel

Fig. 120: Module InSpectra Orbit, Analog tab

Signals that are not required can be disabled in the right column.
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9.1.4.2 Results in ibaAnalyzer

The results of the orbit analysis are shown for ibaAnalyzer-InSpectra in the results area at the

bottom left in the Orbit view.

Orbit view 2 X
Erofile: [o Treee = | =] @ Last result: Friday, November 02, 2018 10:44.00.130
Input .:-i’mﬂle"' car @A AE- N
Signals | Cdcddlons % — O Orhit
4 Calcddwn
Orbits per calculation 50 L
Averaging type Linear el
4 Orbit resolution
Samples per revolutior 36
Orbit resclution (degre 10
Y
r o -
.
n . ‘
Samples per revolution
The number of samples to take in one revolution.
Calculate —
Name Value Unit
» | Orbit counter 3300 =
Origin
Centerline X 1,57547 mils ) T -
Centerline ¥ 0,37088 mils K « < uu » | = A
Peak to peak max 3, 17648 mils 1 | L
Peak to peak max angle  -67,2349 o 10:44:00
Peak to peak max sha... 190 02.11.201% 2
Frrentricity n 32378 10.44 10:48 10:48 10:50

Fig. 121: Orbit view in ibaAnalyzer

The results always relate to the current cursor position of the playback area. The calculation is
shown, which was calculated last before this time.

The context menu (right mouse click) opens a dialog where you can select which values should
be displayed in the result area and which results should be available as signals in the signal tree.

1-! Result settings

=0 o
Name Show result Create signal
= Group General
Orbit counter & | |
| centerline X . . &
[centerline v E| j {
[Peak to peak max . . &
[Peak to peak max angle E| {
[Peak to peak max shaft angle . . &
Eccentridty & 7]
:Dlstance to dearance . . &
[ ok ][ Cancel

Fig. 122: Configuration dialog result settings
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In the playback area at the bottom right, you can control the playback of the data file using the
buttons and the slider. For a description, see chapter & Configuration of a calculation profile in
ibaAnalyzer, page 118

9.1.4.3 The calculated characteristic values and their output signals

Orbit counter
The Orbit counter specifies the number of orbits used so far for complete calculations.

X
The calculated current X-coordinate of the orbit while considering the sensor angle and the off-
sets. The result is shown in the configured sensor unit.

Y
The calculated current Y-coordinate of the orbit while considering the sensor angle and the off-
sets. The result is shown in the configured sensor unit.

“X” and “Y” also define the visualization of the orbit in the Orbit view.

Centerline X
X-coordinate of the center of all orbits used for the calculation. The result is shown in the con-
figured sensor unit.

Centerline Y
Y-coordinate of the center of all orbits used for the calculation. The result is shown in the config-
ured sensor unit.

“Centerline X” and “Centerline Y” also define the visualization of centerline in the Orbit view.

Peak to peak max

“Peak to peak max” is the “peak to peak vibration displacement” according to DIN ISO 7919.
The distance of the two dots of the orbit, which are furthest away from each other, are deter-
mined here. In this way, a statement can be made about the maximum shaft motion. The value
is determined based on the result of the averaging if several orbits are averaged for one calcula-
tion. The result is shown in the configured sensor unit.

Fig. 123: Peak to peak max
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Peak to peak max angle

This characteristic value specifies the angle to the bearing at which the “peak to peak max” val-
ue occurs. 0° is defined vertically in the upper part here. Angle deviations are defined negative
in the clockwise direction and positive in the counter-clockwise direction. The decision which of
the two possible angles of the “peak to peak max” line with the vertical line through the center
point is selected depends on which of the two peak points is closer to the clearance diameter.
The result is expressed in degrees.

o

-

=N
7

»

N/

Fig. 124: Peak to peak max angle
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Peak to peak max shaft angle

This characteristic value specifies the angle of rotation at which the shaft is located at the time
the “peak to peak max” value occurs. The angle is positively specified in the direction of rotation
and the angle is selected for this characteristic value whose peak point is closer to the clearance
diameter. Averaging across several orbits, especially with the “peak hold” methods, has a nega-
tive impact on the significance of this characteristic value. The result is expressed in degrees.

Eccentricity

Eccentricity is the deviation of the center point of the orbit from the center point of the bearing
relative to the clearance circle diameter. The characteristic value is 0 if both center points over-
lap exactly and 1 if the center point of the orbit is on the clearance diameter.

Distance to clearance

This characteristic value specifies the distance between the characteristic value and the point of
the orbit with the smallest distance to the clearance diameter. The result is shown in the config-
ured sensor unit.

Fig. 125: Distance to clearance
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9.2 Orbit view

A new Orbit view can be opened using the "Add Orbit view” £ putton. This button is in the

toolbar or can be added to the toolbar as a button both in ibaPDA and in ibaAnalyzer. The Orbit
view in ibaPDA and ibaAnalyzer is identical.

9.2.1 Elements of the Orbit view
The toolbar is located to the left above the Orbit view. The control elements are largely identical
to those of the other views.

@025 &

— QrhitA

Fig. 126: Elements of the Orbit view

The exception is the button Toggle isometric perspective @ That can be used to switch be-
tween 2D and isometric 3D view.

— (O Orhit

Origin

Fig. 127: Isometric 3D view
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Note
® In the isometric view, the perspective "Front" can be set via the context menu.
1 In this way, several planes (temporally consecutive orbit results) are displayed in

a 2D front view. This is particularly helpful if a recurring orbit movement is over
several wave revolutions or if 1X is not dominant.

9.2.1.1 Orbit circle

Fig. 128: Orbit circle

The background of the Orbit view is a so-called orbit circle, similar to a polar coordinate system.
The circular grid lines show the distance to the center of the system while the straight lines di-
vide the circle into angular sectors. The thicker circle symbolizes the clearance circle. Simplified,
it can be regarded as the inner surface of the bearing. The arrow above the clearance circle
shows the direction of rotation of the shaft.

9.2.1.2 Orbit

(-
"'(

Fig. 129: Orbit view
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The orbit itself is the appearance of the X/Y data pair during a (or several) revolution(s) of the
shaft. Neglecting effects such as the surface condition of the shaft, the orbit represents the mo-
tion of the center of the shaft during the rotation of the shaft.

9.2.1.3 Phase reference

Orhit A

Origin

Fig. 130: Phase reference

The phase reference indicates at which dot on the orbit motion the zero point of the phase
reference occurred during the shaft rotation. The “Blank-bright convention” is used here. This
means that in the course of the movement the phase reference is represented by a gap with a
following dot.

9.2.1.4 Centerline

omita Y o —Orhit&,

Fig. 131: Centerline

The centerline is the visualization of the orbit center points across a defined number of calcula-
tions. The center point of the current orbit is highlighted in color. The centerline shows the posi-
tion of the shaft over a longer period of time, such as during a startup.
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9.2.1.5 Speed steps

— OthitA

beatq

o
™

Fig. 132: Speed steps

In order to analyze the behavior during start-up or shutdown, there is an option to display the
speed steps on the centerline. These generated dots indicate at which position on the centerline
a certain speed was exceeded or undershot for the first time.

9.2.1.6 Sensor positions

You can enable the display of the sensor positions in the properties dialog of the Orbit view. See
chapter & Configuration, page 153.

[sjuu]

— Orhit

X

</
N

o}

Ursprung

Fig. 133: Sensor positions

The position of sensor X and Y are configured as shown under ‘Sensor position’ in the Signals
tab. The position of the phase reference is visualized by the two dots.
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9.2.1.7 Markers

Markers can be shown for a better analysis. You can enable or disable the display of the marker
either:

m with the marker button in the toolbar of the Orbit view

] II" L) e -

i
455

[ Toggle interactive marker visibility }

m select Show markers in the context menu of the Orbit view

%  Undozoom 3
Clear zoom F4

Auto scale all F5

Show toolbar

<] &

Show legend

Show value legend

Show markers ‘

[ Properties...

2 markers are displayed, which can be moved in 2 planes with the mouse button pressed. If you
click on the black cross, you can shift the markers in the X and Y direction at the same time. On
red lines, you can shift a marker in the X or Y direction.

o

—_—

Fig. 134: Marker display

If you cannot see the markers any more after a zoom operation, you can use the Center marker
function to bring it back into the middle of the visible area.

@22 gl -

Center marker

Fig. 135: Center marker

Click on the arrow symbol at the marker button in the toolbar and then on Center marker.
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Values in the legend
The value legend can be displayed in order to see the marker positions. Select Show value

legend in the context menu of the Orbit view.
/ —Or?’t
2023 0789 | /|
(-0.8769, -2,082) |

Gmwﬂaﬂl
j/x \ d(M1,M2) = 2,406

AR
ava

[uueu]

s

5z

o

Ursprung

Fig. 136: Markers with value legend

In the value legend, the positions of both markers are given in the X-Y coordinates and the dis-
tance of both markers to each other is displayed.

9.2.2 Configuration

Right click in the view to open the context menu and select “Properties.” All settings for the
Orbit view can be made in the properties dialog.

! ! i
: Undo zoom F3

Clear zoom F4

e

Auto scale all 5

%

Show toolbar

\
EE =

Show legend

Show value legend

Show markers

—Ef Properties...

Y

Fig. 137: Context menu of the Orbit view

The settings of the individual appearance options of the orbit are made under the point “Items”
in the respective item.

@ Issue 1.2 153



The InSpectra Orbit module ibalnSpectra

F Propertie e =
InSpectra-Orbit 1 Curve Orbit”
74 Visuals General
Name: Orbit Value axis: value 1
Draw order: o = Base axis: base 1
Range: -10...10
Maodule
|| Enable result skipping:
Mumber to skip: 4

Visuals
[¥7] Show orbit I - Line width: 1 # px
[7] Show keyphasar - Dot size: 4 2 px
[#] Show center line: NN ~ Line width: 2 =l
Centerline buffer size: |100 3
[7] Show sensors

Speed steps
[ Enable steps Step: 50 : RPM [] Show labels

Direction: @ Runup (= Run down
Feset signal: 0 Unassigned |Z|
Speed step color: I - Dot size: 2 = e
‘ [ Apply ][ OK ][ Cancel ]‘

Fig. 138: Properties dialog

Name: The name of the item can be changed here. This name is also shown as a legend in the
Orbit view.

Orbit module (only ibaPDA): The Orbit module can be selected here.

Enable result skipping: If all calculated orbits cannot be visualized, orbits can be skipped for the
visualization. The calculation of the parameters is not affected by this.

Number to skip: Number of orbits that are ignored for the visualization.
Show centerline: Defines whether the centerline should be displayed.

Color of the centerline: The color of the centerline can be selected here. The color highlighting
of the current dot cannot be influenced and depends on the color of the centerline.

Line width: Defines the thickness of the centerline.

Show orbit: Defines whether the orbit of the shaft motion should be displayed.
Color of orbit: The color of the orbit of the shaft motion can be selected here.
Line width: Defines the thickness of the line used to draw the shaft motion.
Show keyphasor: Defines whether the keyphasor should be displayed.

Color of the keyphasor: The color of the keyphasor can be selected here.

Dot size: Defines the size of the dot representing the keyphasor.

Enable steps: Enables the speed steps in the Orbit view.

Step: The amount of the speed steps is defined here.
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Show labels: If this option is selected, the speed value of the respective step is shown in addi-
tion to the dots on the centerline.

Direction: This defines whether a run-up or run down should be observed.

Reset signal: Speed steps are only shown at the point where they are reached for the first time.
This signal can be used to clear the previous dots and start a new monitoring.

Speed step color: The color of the speed steps and labels can be selected here.

Dot size: Defines the size of the dot representing the speed steps and labels.

9.2.3 Using the Orbit view
The most important tips and tricks:

m To change the perspective of the isometric 3D view, you can pull the small gray cross on the
back of the coordinate system to the desired position using the mouse.

m As with other views in ibaPDA, you can zoom into and out of the view by scrolling on the
axes. Both axes are always changed in the same aspect ratio here.

m Within the view, depress the left mouse button to select an area to zoom into. If the <Shift>
key is pressed at the same time, the aspect ratio of the area of the view is adjusted.

m Speed steps can be reset in the context menu with Reset speed steps.
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9.3 Creating an orbit module in ibaPDA

1. Open the I/O manager in ibaPDA.

2. Proceed as described in chapter A Create and manage profiles in ibaPDA, page 137 in
steps 2 and 3. If a suitable profile already exists, you do not need to create a new profile.

3. Now configure the general settings for the module in the General tab.

The results of the orbit calculation are available as analog signals in the Analog tab. See chapter
A Results in ibaPDA, page 144

9.3.1 “General” tab

83 iba /0 Manager =
O 85 [ 91 [» - || Hardware | Groups  Outputs

(-4 Generl Y

E-[E] ibaCapture . 7 rb

- BB ibaFOB-2i0-D = : :

[}y EtherNet/IP () General | " Analog |

Y& Modbus TCP Client g

E .:F‘s‘ Modbus TCP Server Module Type InSpectra Orbi

i 8 orC Locked False

I @ S7-¥plorer Enabled True

InSpectra Name InSpectra Orbit
ibalnSpectra_D Module Mo, 4

&Ml InSpectra Expert_B (1) Timebase 0.2 ms

Lol InSpectra Expert_C (3) 4 Calculations

L.-h InSpectra Expert (0)

; Enable Calculations Always
O InSpectra Orbit (4} Hold values True
b * Click to add moduls ... 4 Profile
-3 Playback i i
Ll Profile inspectraProfile 1
G- An Text interfface 4 Settings
& fis Virtual Xinput Signal [8:0] Chatter-Monitoring X [+
Unmapped Y input Signal [8: 1] Chatter Monitoring Y
Keyphasor signal [0.15] InSpectra Expert\Overal
”X‘i‘npu‘l‘Signd

The X signal that is analyzed in this module.

Configure profiles

|\||\||||\||||||||||||||\||\||‘
;. 25 512 763 1024 1280 1536 soas 97 0K J[ ety J[ Concel

Fig. 139: Orbit module, General tab

Basic settings and Calculations see chapter & “General” tab, page 108

Profile

Select the requested profile from the drop-down list for analyzing the selected signal. If no pro-
file is available or a suitable profile is missing, you have to define a profile first. Please read the
explanations in chapter for this purpose @ Configure profile, page 140

Settings

X input signal
The X-signal, which is analyzed with this module

Y input signal
The Y-signal, which is analyzed with this module

Keyphasor signal
Digital signal that describes the phase position of the shaft.
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9.4 Configuration of a calculation profile in ibaAnalyzer

ibaAnalyzer-InSpectra makes it possible to configure calculation rules in the form of profiles off-
line and to test them on recorded data.

Open a data file containing the signals to be examined either

m via the menu File - Open data file ...

m or drag a data file via drag & drop from the Windows Explorer into the opened ibaAnalyzer
program window

Open an Orbit view with the Orbit button in the toolbar, see chapter & Orbit view, page 148

InSpectra-Orbit 2 x
Profile: [0rhit_Demn VI = @
Input | Profile ~d b Q IIY T&ﬁ il ﬂ H 4
4 Settings El — O Ot
Xinput Signal Unassigned i
Y input Signal Unassigned —
Keyphasor signal Unassigned &
4 Placeholders
Offset X 0
Offset Y 0 =
i
&
=1
Lo
i
'"X.inpul“Siqnd. | ’:_:
The ¥ signal that is analyzed in this module, N
=
Calculate — O
[ Name Value Uit i
i Origin j
p, ¢ 1 “ T (=
{ K < P > W M| S 2 1m0«
| _—
10:43:05
02112018
10:44 1048 10:48 10:50

Fig. 140: Orbit view

In the Orbit view in the Input tab, select the X input signal, the Y input signal and the keyphasor
signal each from the drop-down list or drag the signal from the signal tree to the respective field
using drag & drop. Specify the offset of the input signal in the X and Y-direction, if necessary.
See chapter @ Signals, page 140
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Orbit view 2 x
Profile: B e _J = @ Last result: Friday, November 02, 2018 10:43:05.981
nput | Profile | - @ RS 2 -

| Signals | Caloulations | z — O ot

| 4 Bearings

§

S

Direction 2

e

g

Angle Keyphasor 0 ‘

Clearance diameter 10
Shaft home position Bottom
4 Sensor position
Angle X 135
Offset X Configure from outside
Angle Y 45 *
OffsetY Configure from outside '

4 Sensortype '
Sensor unit mils /
H '
i o =1
Angle of the X input signal position in counterclockwise
direction starting with 0° on the right side of the clearance cir_
[ Caleulate +—
Name Value Unit
¥ Orbit counter 50 o Origin
Centerline X 1,51492 mils I( << ‘ I> )) )I T (7= 1.0000
4| 1 — | ¥
Centerline Y 0,309983 mils ; D Lt )7‘%
®

Peak to peak max 342571 mils

Peak to peak max angle -68,9295 i ‘1 0:43:05
&

Peak to peak max shaft ... 190 < ” 0211.2018

Orbit view 2 ‘ InSpectra-Orbit 2

Fig. 141: Orbit view, profile settings

In the Profile tab, you can now create a calculation profile or, if profiles have already been im-
ported or created, you can select a profile from the drop-down menu. The parameters for the
calculation rules are identical to the parameters in ibaPDA. See chapter & Configure profile,
page 140

You can save configured profiles using the diskette button. If you change the name, export pro-

files or would like to import profiles from ibaPDA, open the profile manager by using the @
button. See chapter & Create and manage profiles in ibaPDA, page 137.

The calculation is started by pressing the <Calculate> button. The result can be analyzed in de-
tail in the Orbit view on the right. The properties and settings in the Orbit view in ibaAnalyzer-
InSpectra are identical to the Orbit view in ibaPDA. See chapter @A Configuration, page 153

Playback area

In the playback area, you can control the playback of the data file using the buttons and the
slider. See chapter @ Playback area, page 26.
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10 The Fan module

The fan module is only available in ibaPDA. It is used to monitor fans and calculates special indi-
cators for the state of fans:

= Imbalance

= Blade (indicator of structural problem of a blade)
= Blade rubbing

= Flow turbulence

Adding a fan module

Add a fan module by clicking in the I/O manager in the interface tree on the link under

ibalnSpectra (Click to add module) and select InSpectra Fan.

Alternatively, you can highlight ibalnSpectra in the interface tree, open the context menu using
the right mouse button and select Add module — InSpectra Fan.

iba I/0 Manager

1 & 8 | %) % - |Hardware | Groups  Technostring Outputs | 53 (1%

-4 General
(=] ibaCapture
(BB} ibaFOB-Zio-D
[y EtherNet/1P
- Modbus TCP Cliert
[-§§ Modbus TCF Server
=28 oFC
[ ST7-¥plorer
=4l balnSpectra
=-{ ibalnSpectra_0
4 InSpectra Expert_E (1
Wi InSpectra Expert_C (3]
il InSpectra Bxpert (0)
O InSpectra Orbit {4)
x
(-7 Playback
(- fe Virtual
@8 Unmapped

% Add module e
LUl Soecira Expeit]
Module type
¥l InSpectra Expert
‘u‘ InSpectra Fan
O InSpectra Orbit
A Universal CM

Fig. 142: Add fan module

Issue 1.2

159



The Fan module ibalnSpectra

10.1 Settings and signals

B8 iba /O Manager ! D.i@ \
1 2 55 I 21 L - || Hardware | Groups Technostring  Outputs
@ﬂ General

e 192.168.50.29 (45) i —r — - - —
f Click to add module ... .!'x‘ General f.r\f Anzlog f.m Digtal @ Diagriostics |

[-H8 ibaFOB-Zio-D [ 4 Basic = -
BN EheliiE Module Type InSpectra Fan | This method provides the following analog

#-¥E Modbus TCP Client T False il

45 Modbus TCP Server Enabled S |

=20 oPC Name InSpectra Fan o :

[, 57plorer Module No. 5 » Imbalance: indicator for imbalance

L=

) ibalnSpectra i S | « Blade: indicator for structural blade

ki inSpectra Interval 2000 ms | problem

e 1 Click to add module ... i e oy e If ther\? is_ a blade rupbing probl_e-m, the
F-Hnr Playback Enable Calculations Always | blade indicator can increase slightly as
'}' Virtual Hold values True | well

""" Unmapped | 4 Settings | « Blade rubbing: indicator for blade
Input Signal [14:146] Speed600 rubbing
peed (RPM) [14:147] Mﬁmmg + Flow turbulence: indicator for flow

Load signal Unassigned

i turbulence

4 Fan

Number of blades 3 | i : i
Max supported speed 4687 RPM All four analog signals are dimensionless.

| 4 Snapshols For each of them, one can configure an alert
Periodic snapshots Fal | and an alarm in the digital grid.
External trigger Unassigned

e

The speed of revolution of the fan in RPM

B [ T T e o ][ e o

0 256 512 763 1024 1280 1536 1792 2048

Fig. 143: Module InSpectra Fan, General tab

Basic settings
See General Settings, chapter & “General” tab, page 108

Calculations

Enable calculations
With this setting, you can control whether the calculations should always be performed or con-
trolled by a signal. There are two options available:

= Always
With this setting, the calculation is permanently executed.

= Select signal
As an alternative, all digital signals, including the virtual signals, are available to choose
from to enable the calculation (selected signal = TRUE) or to disable it (selected signal =
FALSE).

Hold values
If you set this option to TRUE, the values of the most recent calculation remain visible in the on-
line display of the fan module, even if the calculation is disabled by a control signal.

If you set this option to "FALSE," the display is cleared and the computed values are set to 0 if
the computation is disabled by a control signal.
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Settings

Input signal
Select the input signal here for which the characteristic values are to be determined. All analog
signals configured in ibaPDA are available in the signal tree.

Speed (rpm)
Select the signal for the fan speed in rpm here.
Note: If you use a speed signal, this can be converted to rpm using virtual modules.

Load signal
The load signal is optional. It is saved in the snapshot file.

Fan

Number of blades
Enter the number of the fan blades here.

Max. supported speed
This fan module only works correctly if the current speed is lower than the supported maximum
speed. You can increase this value by increasing the sample rate of the input signal.

Snapshots
See chapter & Snapshots, page 169.

10.2 "Analog" tab

iba /O Manager = .i
O 53 | 2 % - || Hardware | Groups Technestring Outputs | 23
-4k General 0 .
[ ibaCapture H B
[+ BE baFOB-Zio-D f i
B .ﬁ EtherNet/IP "3!‘ General 1 v Analog JU Digital | < Diagnostics |
#-YC Modbus TCP Client Name Active
Y8 Modbus TCP Server 0 Imbalance
a oS
&2 oPC 1 Blade
&L S7-¥plorer T |
=) alnSpectra 2 |G e
.n. InSpectra Fan (32) 3 Blade rubbing
.yl Click to add modle ...
A Playback
- o Virtual
--E8 Unmapped
T
O s e e s e e 011 0K ][ sy [ Concd

Fig. 144: Module InSpectra Fan, Analog tab

The Analog tab contains the 4 determined indicators of ‘imbalance, ‘blade, “flow turbulence’
and ‘blade rubbing’ as an analog signal. The analog signals are dimensionless and have no unit.

The purpose is to monitor the trend of these signals. An increasing long-term trend indicates a
fan problem.

The InSpectra fan module can also be used to monitor in real time with short-term warnings or
alarms. See the Digital tab.
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10.3

"Digital" tab

In the Digital tab, you can set alerts or alarms for the analog signals. To do this, click on the but-
ton in the “Event parameters” column and define the events in the event editor. Also see Uni-
versal CM module.

Alternatively, you can display 3 additional columns with the names “Limit,” “Deadband” and
“Time (ms)” via the context menu in order to enter the corresponding expressions in the re-
spective column immediately.

89 iba U0 Manager

DEEdak-

Hardware | Groups  Technostring Outputs | 53

b General

IbaCapture:
baFOB-Zic D
[y EtherNet/IP
[-UC Modbus TCP Client
¥ Modbus TCP Server

-2 oPc
S57Xplorer
B ibainSpectra
Y et Fen 02 |

-3 Playback
[ fe Vitual
Unmapped

g Clickto add modue ..

InSpectra Fani(a2)

17-3!- General | Anslog | [l Digital | Disgrostics

Fig. 145: Digital tab with button for opening the event editor

Name Event parameters i o |
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1 Imbalance (Alarm) a #4  Replace., | Event parameters
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4 Flow turbulence (Alert) A ] Comment 2
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b g
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Fig. 146: Event editor
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10.4 Snapshots

The fan module always creates snapshot files in pairs: one time snapshot file and one spectrum

snapshot file.

The time snapshot file contains the following signals / info fields:

= |nput signal (time-based)

= Speed / load signal

= Envelope curve (time-based)

= Averaged characteristic values (imbalance, blade, flow turbulence, blade rubbing)

- D
E

=

B

R:\ibaPDA\Projects\inspectra\Additionali odules\UniversalCM AndFanSpecificiation

O info

[ ck: 0.000125
- [B] typ: real
frames: 0000065536
[ starttime: 01.10.2014 09:54:56. 795100
SPDA_RefTimestamp: 00063547754036735000
SINSPECTRA_Module_name: InSpectra Fan
version: ibaPDA €.33.0 BETA4S

|] SINSPECTRA_SpeedSignal: 2:4

- [ SINSPECTRA_lmbalance: 3.18328722899124E-07

- [ SINSPECTRA_Blade: 5.28271538537259E-05

- [ SINSPECTRA_FlowTurbulence: 5.27187540207974E-05

§8 2 Test simulation

i B\ 2:4: testFreq
~[} beginchannel 132
[} name: testFreq

unit:
i

~[0 xoffset: 000000000000
[ channel_offset: 016016024494916F1
) 5. nSpectra Fan
[#-", 5:85424: Input: inspectraFanTestSignal
[#-"\,s 5:65436: Enveloped input: inspectraFanTestSignal

<]

Tt |

‘ Signals ‘ Search | Reportinfo | Analysis files

Fig. 147: Time snapshot file

The spectrum snapshot file contains the following signals:

" [nput spectrum

= Envelope spectrum

Issue 1.2

163



The Fan module

ibalnSpectra

=9

=-[) RibaPDAProj a\Additi iversalCMANdF|

info

[ ck: 01220703

[ tye: real
[ frames: 0000025600

‘[ starttime: 01.10.2014 09:54:56.795100

[[) SPDA_RefTimestamp: 00063547754036795000

‘[ SINSPECTRA_Module_name: InSpectra Fan
i -[} version: ibaPDA 6.33.0 BETA4S

=-§8 5. InSpectra Fan

£\, 5:65435: Ampiitude acceleration spectrum

- beginchannel: 1074134939
- @ name: Amplitude acceleration spectrum
O unit:
--[ SPDA_Tbase: 0.1220703125
e m SPDA_Typ: doul
--[@ frequencybased: 1
- nbinputSamples: 65536
--[@ inputForSpectrum_Tbase: 0.000125
[ xoffset 000000000000
[3 filelndex: 1
[ channel_offset: 00B862E9DB3B30BAG

[E-£\, 5:65437: Envelope acceleration spectrum

‘[ beginchannel: 1074134941
- a name: Envelope acceleration spectrum
E@ unit:
- SPDA_Tbase: 0.1220703125
- $PDA_Typ: double
--[@ frequencybased: 1
~-[@ nbinputSamples: 65536
-~ inputForSpectrum_Tbase: 0.000125
[0 xoffset: 000000000000
a channel_offset: 01214154ADBDBE113C

al

m |

|5igna\; ‘ Search |Repcm info ‘Anaw:‘ufiles J

Fig. 148: Spectrum snapshot file
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11 The Universal CM module

The Universal CM module is only available in ibaPDA. It determines the most common charac-
teristic values for vibration monitoring in the time domain:

= Minimum

= Maximum

= Average

= Peak to Peak (Maximum-Maximum)
= RMS (square average)

= Crest

= Skewness

= Kurtosis

Adding a Universal CM module

Add a Universal CM module by clicking in the I/O manager in the interface tree on the link un-
der ibalnSpectra (Click to add module) and select Universal CM. Alternatively, you can highlight
ibalnSpectra in the interface tree, open the context menu using the right mouse button and se-
lect Add module - Universal CM.

-

iba I/'0 Manager

DEERHAD - Groups Technostring Outputs

-4k General = -E
i (1] ibaCapture i Add module

[ BB} baFOB-Zio-D

By BtherNet/IP Name :  Universal CM
&Y Modbus TCF Client

(45 Modbus TCP Server Module type :

!

-8 OFC 1 InSpactra Bxpett
28 S7-¥plorer 2% InSpectra F:
E}..u‘..-.-.l ibalnSpectra O lnspedm Oarglﬂ
R i o s mocic | o
-0 Ploybsck ¥ Y Universal CM
B o Virtual

- H8 Unmapped

[ ok | [ cance

Fig. 149: Add Universal CM module
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11.1

B3 iba /O Manager
A = 35 & #) [ - | Hardware | Groups Technostring Outputs | 13

Settings and signals

E=RE=n ==}

-4 General :
&[] ibaCapturs u Ie ﬂ' -_
:gaz I;:?NB‘;S,T';D | .'l. General | " Analog | I Digtal @ Diagnostics |
¥C Modbus TCP Cliert 4 Basic -
-8 Mocbus TCP Server Module Type Universal CM This method provides the following statistical analog signals: | |
&2 OPC Locked False
'?"‘ S7-Xplorer Enabled True o Minimum
=) ibalnSpectra Name Universal CM
A Module No. 32 o LRIl
e Click to add module ... Timdhaze 5ms « Peak to peak
-t Playback Interval 1000 ms » Crest factor: peak of the absolute value / RMS
- fie Virtual R o Indicates faults on inner race in early stage
~88 Unmapped Enable Calculations Always o Value decreases if damage propagates
| Hold values True o Not suitable to detect damage on rolling
4 Settings elements
Input Signal [14:146] Speed600 « RMS
‘ Eg:";;fg‘::la‘ u'mx o Value increases if bearing damage propagates £
e e « Average
Periodic snapshots Fase « Skewness & excess kurtosis
External trigger Unassigned o Skewness is the third standardized moment
Snapshot duration 10000 ms o Excess kurtosis is the fourth standardized
moment minus 3.
In case of a normal distribution, the excess
kurtosis is 0
r = o Both are suitable to detect bearing damage
Input Signal
The signal that is analyzed in this module. i
For each of these analog signals, one can configure an alert
and an alarm in the: digital grid. s

0 256 512

Basic settings

768 1024 1280

1536

615 [ ok || ey |[ Cancel

1792 2048

Fig. 150: Universal CM module, General tab

See general module settings, chapter & “General” tab, page 108.

Timebase

The module re-calculates the characteristic values every time per set time base with a moving
window, which corresponds to the length of the interval.

Interval

The interval must be a multiple of the timebase, but may not be higher than 10,000-times the

timebase.

Calculations

Enable calculations
With this setting, you can control whether the calculations should always be performed or con-

trolled by a signal. There are two options available:

= Always

With this setting, the calculation is permanently executed.

= Select signal
As an alternative, all digital signals, including the virtual signals, are available to enable the

calculation (selected signal = TRUE) or to disable it (selected signal = FALSE).
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Hold values
If you set this option to TRUE, the values of the most recent calculation remain visible in the on-
line display of the module, even if the calculation is disabled by a control signal.

If you set this option to "FALSE," the display is cleared and the computed values are set to 0 if
the computation is disabled by a control signal.

Settings

Input signal
Select the input signal here for which the characteristic values are to be determined. All analog
signals configured in ibaPDA are available in the signal tree.

Load signal /speed signal
The speed and load signal are optional settings. They are only saved in the snapshot files.

Snapshots

Periodic snapshots

If snapshots are to be created periodically, you have to specify a storage interval and a range of
operation. The range of operation signal is a digital signal that determines whether the period
snapshot is taken immediately or whether the snapshot is delayed. The periodic snapshot is tak-
en as soon as the “range of operation signal” for the entire buffer time for the snapshot is TRUE.

External trigger
You can select a digital signal here that triggers a snapshot with a rising edge.

Snapshot duration
Length of the time frame used for snapshot calculations.

11.2 Analog tab

The Analog tab contains the determined statistic analog signals. The signal name and units are
assigned automatically. The unit corresponds to the unit of the input signal.

iba IO Manager = '
1 5 B | 9 % - || Hardware | Groups Technostring Outputs 53
w-4% General & \
[#-[=]] ibaCapture ‘ ' I al " ¢ tu lﬁ'
B8 baFOB-Zio-D T y =
i1y EtherNet/IP | A Genersl | "\ Analog | JIl Digitsl | Diagnostics
I }"TCK Modbus TCP Client Mame Unit Active
[ }--?E Modbus TCP Server 0 Minimum
P
i ‘B oPC 1 Maximum
I }..g 57-Xplorer Bl — B
Wl ibalnSpectra 2 fiedeinea | [
R N Lniversal CM (32) 3 Crest
..yl Click to add module 4 RMS '
':]“}m S:V"IECk 5 Average
- fo Virtual s
B8 Unmaspped 6 Skewness | .
7 Kurtosis
T I ) O B e
Do S e s 1m0 % e ag 019 [ 0K J[ ek J[ Coce

Fig. 151: Universal CM module, analog tab
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11.3 "Digital" tab

In the Digital tab, you can set alerts or alarms for the analog signals. To do this, click on the
button in the “Event parameters” column and define the events in the event editor.

Alternatively, you can display 3 additional columns with the names “Limit,” “Deadband” and
“Time (ms)” via the context menu in order to enter the corresponding expressions in the re-
spective column immediately.

85 iba 10 Manager

1 5 B3 Id 21 3 - | Hardware | Groups Technostring Outputs |23 %

H-4¢ General
[E]] ibaCapture
ibaFOB-20-D
3 EtherNet/IP
€ Modbus TCP Client
& Modbus TCP Server
28 oPC
-, 57-%plorer
-y} balnSpectra
A
-y Click to add module
-5 Playback
- o Vitual
Unmapped

e —

| A General [ "\ Analog | I Digital | Diagnostics |

Name Event parameters =
Columns P |[v Name
0 iMinimum (Alert) 2]
mmn G 4 Replace.. v | Event parameters
1 Minimum {Alarm) i
v
2 Maximum (Alert) i ccth :
i it
3 Maximum (Alarm) ommen
4 Peak to peak (Alert) Cemment 2
5 Peak to peak (Alarm) Limit
6 Crest (Alert) Deadband
7 Crest (Alarm) Time (ms)
8 RMS (Alert) Tt
9 RMS {Alarm)

10 Average (Alert)

11 Average {Alarm)
12 skewness (Alert)
13 Skewness (Alarm)
4 Kurtosis (Alert)
15 Kurtosis (Alarm)

IR REEN RN R RN Cor ]
0 6 5i2 768 024 120 15% 172 omg 919 2 Aoply el

3 2 dm 0 4815 48 0 48 {2 4B 0 e {5 4m

o o o o

G | [

Fig. 152: Digital tab with button for opening the event editor

b g

Event name
E Inspectra. Other

Minimum {Alert)

Limit Deadband Time {ms)

Alarmsz and alerts are implemented using the
Limit Alam function in PDA. This diagram
explains how Limit Alams worlc.

ok || Cancel

Fig. 153: Event editor

168

Issue 1.2 @



ibalnSpectra The Universal CM module

114 Snapshots

A Universal CM snapshot contains all analog signals for the duration of the snapshot. There is an
offset between the start of these signals and the start of the data file. This offset is equal to the
interval length.

Additionally, it contains the data of the speed and load signal during the snapshot duration. The
average of these signals is saved as an info field.

To be able to distinguish between the speed and the load signal, two info fields are available,
specifying the ID of the speed and the load signal.

Signals - 3 X

=[] D:\datsnapshots\DEVPC-IGOR_InSpectra_4_Universal CM_Time_2014-09-30_16.43.58.dat
=4 info

i w[B ck0.000125

[0 typ: real

[} frames: 0000080001

starttime: 30.09.2014 16:43:58.197334

[} _SPDA_RefTimestamp: 00063547632237150000

ol SINSPECTRA Modu

12

[} SNSPECTRA_SpeedSignal 2:1

le_name: Universal C

i e

E E? 2. Test simulation

I By 21 freq
beginchannel: 129
B name: freq

«[] xoffset: 000000000000
[ channel_offset: 0182A6TCABEBE1884
="\ 2:2- ampl
[ beginchannel: 130
O name: amp!
unit:
~[[) SPDA_Tbase: 0.000125
[ xoffset 000000000000
- [0 channel offset: 00003486129290023
o 3 IVer!
-, 4:0: Universal CM\Minimum
€\, 41 Universal CM\Maximum
-\, 4:2: Universal CM\Peak to peak
[H-"\ 4:3: Universal CM\Crest

[#-"\s 4:4: Universal CM\RMS
@\, 45: Universal CM\Average
"\ 4:6: Universal CM\Skewness
[\, 47: Universal CM\Kurtosis

‘S\QHEB ‘Search ‘Repomnfo Analysis files |
B iviiadl 1 »

Fig. 154: Snapshot file Universal CM
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12 Tips and tricks

This chapter contains tips and functions that do not directly belong to ibalnSpectra, but are
helpful for analyses.

12.1 Function SampleOnce()

The function is not part of ibalnSpectra, but is available in ibaPDA and ibaAnalyzer and can be
used for orbit analysis and phase visualization of vibration signals.

SampleOnce ('Expression', 'Sample')

Arguments

'Expression’ | Input signal

'Sample’ Digital signal whose rising edges determine the sampling points

Description

This function resamples an 'Expression' input signal at individual points determined by the rising
edges of the 'Sample' digital signal. The result has one measuring point per rising edge and is
invalid in the ranges in between.

Example

This function can be used to display a phase sensor (keyphasor) signal in the time domain.
Whenever the phase sensor jumps to 'TRUE', the original signal is sampled. By overlaying both
representations, the times of the phase sensor are suitably represented. In the example below,
a 180° phase shift can be detected when passing a resonance.

!
L |

434

i il
tragas 104700 104728 14730 navas 104800 108815 1008830 10445
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12.2 Online-offline compatibility of expressions

All expressions configured in ibaAnalyzer-InSpectra are automatically limited to functions that
are also available in ibaPDA and provide the same results as in ibaAnalyzer. This ensures that
all profiles from ibaAnalyzer-InSpectra can also be used without problems in ibalnSpectra in
ibaPDA.

For expressions in profiles in ibaPDA it is possible to limit the available functions to the same
selection as in ibaAnalyzer-InSpectra with the checkbox Offline Compatibility and hence ensure
that these expressions in the profiles can be used offline without any problems.

. Fe Expression builder

Input signals Functions

-4 0. InSpectra Expert
-t 1. InSpectra Expert_B
e 2. Prozess

- 3. InSpectra Expert_C
() 4. InSpectra Orbit
|£}m 8. Schwingung
#-{} Placeholders

Trigonometric
Statistics

Miscellaneous
Diagnose

[¥] Offline compatibility

Expression
|gfmax}i2 |

[¥] Reference signals by name QK ] I Cancel ]

Fig. 155: Expression builder

12.2.1 Functions in InSpectra

In this chapter you will find a list of the functions that are identical in ibaPDA and ibaAnalyzer-
InSpectra and can therefore be used online and offline without any problems.

Other documentation

A detailed description of all functions can be found in the ibaPDA manual, part 4
Expression builder.
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Logical functions

Comparison functions
>, >=, <, <=, <>, =

The comparative operations > (greater than), >= (greater than / equal to), < (smaller than), <=
(smaller than / equal to), <> (unequal) and = (equal) enable comparisons of the values of two
expressions (operands).

Boolean functions
AND, OR, XOR, NOT

The Boolean functions AND (logical AND), OR (logical OR), NOT (logical NOT, negation) and XOR
(logical exclusive OR) can be used to connect binary expressions, such as digital signals.

False
False ()

Returns the logical expression, FALSE or zero (0).

If

If('Condition', "'Expressionl', 'Expression2"')

The If function can be used for a conditioned execution of further calculations. Depending on
the Boolean result of a 'Condition’, which can itself be an operation, the operation ‘Expression1’
will be executed if the result is TRUE and the operation ‘Expression2’ if the result is FALSE.

Switch
Switch('Selector Expression', 'Case 1 Expression','Value 1 Expression',

'Case 2 Expression', 'Value 2 Expression',

'Case n Expression', 'Value n Expression',
'Default Value Expr')

These instructions compare an incoming ‘Selector_Expression” with any number of ‘Case_n_Ex-
pressions’ resembling the SQL statement CASE. At least 3 arguments are needed. With an even
number of arguments, the last argument is automatically interpreted as ‘Default_Value_Expr,/
which is used if none of the ‘Case_n_Expressions’ matches with the ‘Selector_Expression’.

True
True ()

Returns the logical expression, TRUE or 1.

Mathematical functions

Fundamental arithmetic operations
+, = *I /

All signals and expressions can be processed by fundamental arithmetic operations (addition,
subtraction, multiplication and division). If digital signals or expressions are used as operands in
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fundamental arithmetic operations, the software translates the TRUE value as 1.0 and FALSE as
0.0. The result of a fundamental arithmetic operation is always an analog expression.

Abs

Abs ('Expression')
The absolute function returns the absolute value (= |value| ) of 'Expression'.

Ceiling / Floor / Round

Ceiling ('Expression')

’

This function returns the smallest integer value that is greater than or equal to 'Expression’.

Floor ('Expression')

This function returns the largest integer value that is less than or equal to 'Expression’.

Round ('Expression')
This function rounds ‘Expression’ up or down to the nearest whole number (integer).

Eff

Eff ('Expression', 'Frequency')

This function calculates the so called "root mean square" value (or the effective value) of
‘Expression’ with a fundamental frequency of ‘Frequency’.

Exp

Exp ('Expression')
This function calculates the result of (e) 'Expression’,

Log

Log ('Expression')
This function returns the natural logarithm (In x) of 'Expression’.

Logl0
LoglO ('Expression')

This function returns the common logarithm (Ig x) of 'Expression'.

Mod

Mod ('Expressionl', 'Expression2')

This function returns the modulo of 'Expression1' and 'Expression2' as its result. Internally, the
function uses the fmod C-function, which permits the use of floating-point values for 'Expres-
sionl' and 'Expression2'.

Pow
Pow ('Expressionl', 'Expression2')

This function increases 'Expressionl' (basis) to the power of 'Expression2' (exponent):
('Expression1')Expression2

Sqrt

Sqgrt ('Expression')

This function returns the square root of 'Expression'.
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Truncate
Truncate ('Expression')

The truncate function truncates the decimal places of a floating point value. Negative numbers
are thus rounded up to the nearest integer value, positive numbers rounded down.

Trigonometric funktions

Acos, Asin, Atan, Cos, Sin, Tan
Sin ('Expression')

This function returns as result the sine of 'Expression’ in rad.

Cos ('Expression')

This function returns as result the cosine of 'Expression’ in rad.
Tan ('Expression')

This function returns as result the tangent of 'Expression’ in rad.
Asin ('Expression')

This function returns as result the arcsine of 'Expression' in rad.

Acos ('Expression')

This function returns as result the arccosine of 'Expression’ in rad.

Atan ('Expression')

This function returns as result the arctangent of 'Expression’ in rad.
Pi

Pi ()

The number pi is stored as a constant (pi = 3.1415927....) for various calculations in the system.
Use this function to insert the number pi into your calculation.

Statistical functions

AvginTime

AvgInTime ('Expression', 'Interval', 'Reset=0")

This function returns the average value per time segment of the 'interval' length of 'Expression’
as result. The signal is written to the RAM of the computer. After an interval has passed, the
arithmetic average value over this interval is evaluated.

Max2

Max2 ('Expressionl', 'Expression2')

This function returns the maximum of two signals, 'Expression1' and 'Expression2'. The two sig-
nals are compared sample by sample, with the larger value in each case being presented as the
result.
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MaxInTime
MaxInTime ('Expression', 'Interval', 'Reset=0")

This function returns the maximum value of 'Expression’ within each interval of the 'interval'
length (in seconds).

Min2

Min2('Expressionl’,'Expression2’)

This function returns the minimum of two signals, 'Expression1' and 'Expression2'. The two sig-

nals are compared sample by sample, with the smaller value in each case being presented as
the result.

MinInTime
MinInTime ('Expression', 'Interval', 'Reset=0")

This function returns the minimum value of 'Expression’ within each interval of the 'Interval’
length (in seconds).

Trigger functions

TriggerChangeRate

TriggerChangeRate ('Expression', 'DeltaY*', 'DeltaT*', 'DeadTime*")

The function returns TRUE as long as the change of the measured value 'Expression' (dy) within
the interval 'DeltaT' is greater than 'DeltaY’.

TriggerConstant
TriggerConstant ('Expression', 'Level*', 'Epsilon*', 'DeadTime*")

The function returns TRUE as long as 'Expression' remains within the area ['Level' - 'Epsilon’,
'‘Level' + 'Epsilon'] for at least the duration of the 'DeadTime'.

TriggerEdge
TriggerEdge ('Expression', 'Level*', 'EdgeType* ', 'DeadTime*")

Triggers if 'Expression' exceeds or falls below 'Level' and stays on the same 'Level' side for at
least ‘DeadTime' seconds. If 'Expression' is a digital signal, 'Level' is fixed at 0.5. 'EdgeType' de-
termines which edges or crossing are counted.

TriggerLevel

TriggerLevel ('Expression', 'Level*', 'LevelType*', 'DeadTime*")

Triggers when 'Expression' remains above or below 'Level' for at least 'DeadTime' seconds. 'Lev-
elType' determines which 'level' side is monitored.

Miscellaneous functions

Delay

Delay ('Expression', 'NumberSamples*"')
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This function returns a delayed copy of the ‘Expression’ signal. The delay is specified in number
of measurements (‘NumberSamples'). The result is a signal curve with the values of the original
signal for ‘NumberSamples’ before the current time.

GetFloatBit
GetFloatBit ('Expression', 'BitNo"')

This function returns as result the Boolean value of the 'BitNumber' bit of 'Expression’. Valid bit
number sequence: 0 (LSB) to 31 (MSB).

GetiIntBit
GetIntBit ('Expression', 'BitNo')

This function returns the Boolean value of the 'BitNo' bit of 'Expression' as result after rounding
the 'Expression’ to the nearest integer value. The rounding limit is in each case the next 0.5 in-
crement (2,49 = 2; 2,50 - 3).

Valid bit number sequence: 0 (LSB) to 31 (MSB).

LimitAlarm
LimitAlarm('Expression', 'Limit"', 'DeadBand', 'Time', 'Reset=0")

This function monitors the measured value ('‘Expression’) and sets the result to TRUE if the mea-
sured value is longer than the specified time ('Time') above the ('Limit') limit value. The result of
the function becomes FALSE again if the measured value falls below the limit value by the value
specified under the (‘DeadBand') deadzone.

Sign

Sign ('Expression')

This function returns the sign of 'Expression’ as result.

'Expression' >0 --> +1
'Expression'=0-->0
'Expression' < 0 --> -1

VarDelay
VarDelay ('Expression', 'Delay', 'MaxDelay=30*")

This function delays the 'Expression’ signal by the 'Delay' time. In contrast to the Delay function,
the delay time may change over time. 'MaxDelay' specifies the maximum delay permitted and is
preset to 30 s by default.

WindowAlarm
WindowAlarm('Expression', 'Limitl"', 'DeadBandl', 'Limit2"', 'DeadBand2', 'Time', 'Re-
set=0")

This function monitors the measured value (‘Expression') and sets the result to TRUE if the mea-
sured value is longer than the specified time ('Time') outside the range between the upper limit
value ('Limit1') and the lower limit value ('Limit2'). The result of the function becomes FALSE
again if the measured value falls below the upper limit by the value specified under 'Dead-
Band1', or exceeds the lower limit by the value specified under 'DeadBand?2".
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13 Support and contact

Support

Phone: +49 911 97282-14

Fax: +49 911 97282-33

Email: support@iba-ag.com

Note

P If you require support, indicate the serial number (iba-S/N) of the product and
1 the license number.

Contact

Head office

iba AG

Koenigswarterstrasse 44
90762 Fuerth

Germany

Phone: +49 911 97282-0
Fax: +49 911 97282-33
Email: iba@iba-ag.com
Contact: Harald Opel

Delivery address

iba AG
Gebhardtstrasse 10
90762 Fuerth
Germany

Regional and Worldwide

For contact data of your regional iba office or representative
please refer to our web site

www.iba-ag.com.
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