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1 Introduction

1.1 Short description
Software for efector octavis diagnostic electronic VSExxx

1.2 Use

1. On-line condition monitoring with alarm outputs
2. Trend recording (internal history memory)

3. In-depth diagnosis (FFT mode)
4

. Gateway for diagnostic values (in connection with octavis OPC server, article
numbers VOS001...VOS004)

1.2.1 On-line condition monitoring

The diagnostic electronics VSExxx valuates and monitors max. 24 diagnosis
objects (e.g. rolling element bearings, unbalance, gear-mesh, signal input-monitor
etc) using the vibration signals of up to 4 connected vibration sensors (Type
VSAxxx and IEPE) and the 2 DC inputs (e.g. speed or load). Damage progress
can be indicated using binary switching outputs (e.g. early warning and alarm).
Alternatively one output can be selected as analogue and the trend can be
signalled continuously.

Integration into the production data acquisition system is possible using an OPC
interface. An additional software is available (octavis OPC Server, article numbers
VOS001...VOS004).

1.2.2 Trend recording (internal history memory)

All diagnosis object trends (history) can be stored in the diagnostic electronic
(VSE). The integrated battery-backed real-time clock enables time tracking of
events.

1.2.3 In-depth diagnosis (FFT mode)

If required a detailed analysis of the measurement data is possible using the FFT
mode. Measurements can only be detected and recorded from one sensor at a
time. The recorded data can be recalled as measurement data.

1.2.4 Gateway

All diagnosis objects and switching conditions can be integrated into a higher
level data acquisition system using the OPC interface. This is realised using an
additional software (octavis OPC server article numbers VOS001...VOS004).
Furthermore it is also possible to read and write individual parameters using the
OPC interface.
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2 Important notes

2.1 Factors which influence vibration monitoring

We wish to point out that deviations in and influences to the diagnosis values can
generally occur during vibration monitoring. Therefore, for reliable monitoring it is
important to pay attention to the following factors:

2.1.1 Selecting the mounting location
e The measuring axis is vertical to the machine surface

e Mount in massive housings only (not on metal cover plates)
e Mount as close as possible to the bearing position to be monitored.

2.1.2 Quality of the measurement signal
e Tighten the vibration sensor (type VSAxxx) with the given tightening torque

e The conus washer (accessory article number E30115) improves the positive
locking of the sensor (VSAQ01). This is recommended for bearing diagnosis.

e |Interference originating from the process can influence the diagnosis. We
therefore recommend in the case of strongly deviating diagnosis values to limit
the monitoring range or to reduce the bandwidth of the diagnosis objects. If the
diagnosis values are subject to strong influences (e.g. metal cutting operations)
we recommend recording a reference run.

2.1.3 Checking the teach values

The teach values are the reference values used to evaluate the diagnosis values.
A teach value which is too high due to pre-damage or signals originating from

the process can impede the correct display of the "earling warning" and "alarm"
conditions. To check the teach values we recommend after a few days reading
out the data recorded by the internal history memory and to make any necessary
corrections to the alarm limits and the signal damping.

2.1.4 Evaluating the alarm limits

The given alarm limits for the diagnosis object "rolling element bearing" and
"unbalance" are based on experience and relate to an undamaged condition.
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3 Function and features

1.

The efector octavis diagnostic electronic (VSE) continually monitors the
vibration acceleration detected by the vibrations sensors connected thereto, of
non-rotating machine surfaces (up to 100,000 values/second). It calculates the
acceleration and speed amplitudes of the set damage frequencies (e.g. inner
race, outer race and rolling element) of up to 24 different diagnosis objects
(incl. signal input-monitor). A total of 128 individual damage frequencies are
possible (max. firmware 0.7.255 84 damage frequences). The rolling element
bearings or diagnosis objects to be monitored are defined using a PC-
software and then transferred as a parameter set via Ethernet to the diagnostic
electronic (VSE). The evaluation and condition monitoring of the rolling element
bearing is then relative to the Teach value (reference value).

efector octavis can also calculate the maximum acceleration (0-peak in [mg]),
weighted acceleration (RMS in [mg]) and/or average velocity (RMS in [mm/s]).
The evaluation and monitoring is then in absolute limit values without a
reference value.

Both process values (input 1/input 2) can be monitored separately from the
diagnosis objects. They can also be recorded in the history memory.

Indication of early warning and main alarm: The diagnosis object or the signal
input monitor with the highest degree of damage is indicated via the switching
output. The highest diagnosis object value or damage level can also be
indicated using a 0/4...20 mA current loop.

The damage condition of the diagnosis objects per sensor input is indicated on
the diagnostic electronic’s (VSE) integrated coloured LED display.

The diagnostic electronic (VSE) can be used with constant and variable
speeds. To ensure correct diagnosis when using variable speeds the current
speed has to be supplied via a current loop, pulse signal or Ethernet.

For use with variable speeds please ensure that the operational speed related
to the set values remains constant for intermittent periods.

The recommended range for rolling element bearings in the standard mode
(wizard) are operating shaft speeds between 120 rpm and 96,000 rpm. The
maximum operating range is between 1 rpm and 100,000 rpm shaft speed.

The sensor is mounted via a screw fixture close to the rolling element bearing
radial to the rotational axis (see sensor installation instructions).
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The diagnostic electronic (VSE) uses own limit values for the set spectral
diagnosis objects for early warning (yellow) and main alarm (red). The alarm limit
values of the diagnosis objects are always related to the set Teach value and
therefore describe a signal fan-out.

The diagnostic electronic (VSE) uses broad band limit values for the monitoring of
the vibration level within the time domain. Contrary to the diagnosis objects these
are absolute acceleration (unit [mg]) or velocity (unit [mm/s]) values.

The diagnostic electronic (VSE) also allows monitoring in accordance to
ISO 10816 as RMS vibration velocity in the range up to 1 000 Hz.
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4 User interface
After program start-up the first screen is divided into three segments:
1. Main menu (top): Program settings and standard window functions.

2. Overview (left): Hardware Overview (top left) indicating the diagnostic
electronics (VSE) which are active and/or inactive addresses; File Overview
(bottom left) indicating which octavis files are open and have beenused. The
files can be parameter files, measurement files and history files.

3. First empty parameter set (center): efector octavis parameter set including the
wizard function.
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4 Start

. efechor octavis

The main window contains the main menu and different tool bars.

In the overview window several diagnostic electronics (VSE) can be visualized in
the diagnostic electronic-Overview tree, as well as files in the data/files-Overview
tree. Please use the main menu, the toolbars or the appropriate context menu in
the overview window. The functions listed in the main menu and the toolbars refer
to the entry which is highlighted in the Overview tree (diagnostic electronic (VSE),
parameter-file...). The pertinent entry also appears in the status bar below the
relevant Overview tree.

When the program is restarted the connections and files last used, reappear in the
Overview tree, provided they are still available.
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You can access the various data and functions (parameter
set, monitoring, history and settings) in a new window by
double clicking the appropriate entry of the diagnostic elec-
tronic (VSE) listed in the Overview tree.

Connections to the diagnostic electronics can be grouped
together. Data and files can be grouped in the container
(— image). The package is a particular type of the con-
tainter.

If when starting the software it is not possible to display the
program on the whole screen you can enter the available
screen space for the parameter software VES003 using the
start parameters "FRAME_left_top_right _bottom".

10
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5 Settings

5.1 Country settings
The language is selected under [File] > [Language].

5.2 Program settings
Main menu [Extras] > ]Preferences...]

The preferred units for length ([mm] or [inch]) and frequencies ([Hz] or [CPM]) can
be set here.

If an edit mode is required, it is possible to show the signal weighting for speed,
the 2" working range of the diagnosis objects as well as the reference value of the
signal input monitor.

The search radius for the peak search function is to be given in mesh points. One
mesh point corresponds to the resolution set in the monitoring window. If, e.g. the
setting was 1.526 Hz and 399.6 Hz is clicked the search function, for a frequency
window of 10 mesh points, sets the line on the highest peak between 383.75 Hz
(= 399.6 Hz — 10x 1.526 Hz) and 414.86 Hz (= 399.6 Hz + 10x 1.526 Hz).

The number of harmonics and sidebands to be shown can be set here.

Here it is possible to set whether or not the last connected units are to be
reconnected automatically or if the listed units remain unconnected and each unit
has to be connected manually.

Contrary to the standard setting it is possible in the VSE overview to include
connections with identical IP addresses provided the port numbers are different.

1
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6 Diagnostic electronic VSE

Using the toolbar ® D or context menu in the main menu you can create groups
or new connections. Using the connection wizard it is possible to select a new
connection as either an active or passive one.

A passive connection contains all the information relevant to the connection. Using
a double click it can be activated quickly by connecting either to the "Connection”
function in the drop-down menu or to the symbol [Connection] | ¢ :. Equally
quickly an active connection can be deactivated using a double click leading to the
"Disonnect" function in the drop-down menu or to the symbol [Disconnect] # .

The parameter set, monitoring, history and settings are overview @
shown as minor nodes. Use a double click to open them as VSE

a new window (— image). L renesninais

If an IP address is included in the startparameters as 7
"aaa.bbb.ccc.ddd"or "aaa.bbb.ccc.ddd/eeee” (eeee= Port %‘ Hontaring
number), then at start up a connection is made to the given g’» Setings
diagnostic electronic. [0 17202900 247

The functions listed in the main menu, tool-bars ~ # X ©
and context menu (Connect, Register, Reboot, Disconnect,
Delete, Teach-In) apply to the highlighted diagnostic elec- 172,029 041 246
tronic or group only, which is also shown in the status bar |

below the Overview tree (— image).

[rata/Files

Important: Each diagnostic electronic (VSE) can be accessed by 3 different users
at the same time, which means that several users can make changes to the VSE-
settings/parameters at the same time!

6.1 VSE > Groups

It is possible to collect freely definable "Groups" of connections to diagnostic
electronics in the "VSE" overview tree.

The group reference remains after the program has been closed.

12
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6.2 VSE > Connection wizard

6.2.1 DHCP
The default setting for a connection uses a static IP address.

From firmware version 0.6.8 onwards it is possible to assign dynamic IP addresses
to the diagnostic electronic (VSE) (DHCP). The connection is then created using
the host name.

6.2.2 IP Address
To connect the diagnostic electronic (VSE) you require the unit's IP address and m
the Port.

Factory setting:
IP address = 192.168.0.1
Port = 3321

Up to 3 different users can access the diagnostic electronic (VSE) at the same
time.
6.2.3 Host name

If the network is configured with DHCP it is possible to establish a connection to
the diagnostic electronic (VSE) using the host name.

The host name must be previously defined in the network settings.

Factory setting: Connection establishment using a static IP address.
IP address = 192.168.0.1
Port = 3321

Up to 3 different users can access the diagnostic electronic (VSE) at the same
time.

6.2.4 Description

The name given to the connection which is shown in the VSE Overview tree.

6.2.5 Connection

It is possible to set up the parameters for the connection to the diagnostic
electronic (VSE) without having to activate the network connection straight away.

The connection prepared in the overview can quickly be established via the menu
or the symbol [Connection].

13
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6.3 VSE > Connect

Main menu [VSE] > [Connect...] or
symbol | &’ or
Overview-context menu [Connect...].

A network connection is created using the previously defined data of the passive
connection.

6.4 VSE > Login

Registration is required when accessing a password protected level if the user and
access rights for the diagnostic electronic (VSE) have been limited for the different
registration levels.

If the required level has been selected and the valid password has been entered,
it is then possible to save the registration details in encoded form. The stored
registration details are used for each connection. Otherwise the connection is
established using the lowest access level and higher levels have to be accessed
manually.

6.5 VSE > Reboot

The diagnostic electronic (VSE) can be rebooted using the software. Although the
existing connection is lost. Changes made to network settings (IP Address, host
name, subnet masks etc) remain valid. The existing connection is interrupted. If
changes have been made to the network settings then a new connection has to be
established.

6.6 VSE > Disconnect

Main menu [VSE] > [Disconnect] or
symbol # or
Overview-context menu [Disconnect].

The network connection is interrupted. The passive connection remains in the
Overview tree containing the data relevant to the connection.

6.7 VSE > Delete

Main menu [VSE] > [Delete...] or
symbol ® or
Overview-context menu [Delete...].

The network connection is interrupted and the diagnostic electronic (VSE) is
removed from the Overview tree.

14
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6.8 VSE > Teach-In

Mainmenu [VSE] > [Teach-In] or
symbol @/ or
Overview-context menu [Teach-In].

The Teach function measures the reference values of the set diagnosis object and

stores them in the diagnostic electronic (VSE). Diagnosis information relates to the
Teach value. It is therefore necessary to ensure that the Teach measurement is not
interrupted and conducted under typical operating conditions.

Reference and alarm values are preset for the diagnosis objects type "Rolling m
element bearing" and "Unbalance". These can be adjusted manually if so required
by the maintenance process.

Diagnosis objects without a set Auto-Teach function cannot be activated in the list.
The Teach measurement for each diagnosis object can be started separately or
bundled for several diagnosis objects.

When the Teach process is completed the corresponding diagnosis object is
marked with a green dot. An on-going Teach process is marked with blinking red
dots (— image).

Hi

15
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Notes for the use of Teach values:

1.

The evaluation of the diagnosis object condition (e.g. bearing condition,
unbalance etc.) is based on a relative signal increase related to the Teach
value.

The Teach value or reference value can either be determined by measurement
(Teach function) or manually entering the value. Typical reference and alarm
values are preset for diagnosis objects type "Unbalance" and "Rolling element
bearing".

If monitoring takes place on machines constructed in the same way and

on identical measuring positions, then the Teach value (reference value) is
identical. We therefore recommend saving the Teach value in the parameter set
so that the same switching thresholds can be achieved on the same machines.

If the Teach value is measured please ensure that the machine is operating
under typical conditions and in undamaged condition.

If Teach values (reference values) are influenced by process factors (e.g. load
or speed) we recommend defining a corresponding monitoring window with
constant operating conditions. These can be triggered under the working range
or variant switching. If a Teach measurement is carried out please ensure that
the corresponding constraints (e.g. speed, load window or trigger input) are
applied.

6.9 VSE > Parameters

The parameters are updated if another user changes the parameter values of the
diagnostic electronic (VSE) using the function "Write parameters" or by teaching
the sensor (— VSE).

As soon as the VSE-parameters have been changed in the wizard or in another
property window and have been confirmed with [OK], then a copy of the parameter
set is stored under the Overview tree "data/files". The VSE parameter window
always indicated the actual unit parameters.

16
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6.10 VSE > Monitoring

When selecting the type of display in the window [Monitor] the measurement
values can be visualised in different evaluation levels:

Q@ 23 P=
from left to right:
e [n/Outputs

e Counters

e Copy diagram to clipboard m

e Spectrum monitoring
e Subobjects

e Objects

e Damage level

The values for the "In/Outputs" and “counters” are shown in an extra window. The
four alternative evaluation levels "spectrum monitoring", "Subobjects", "Objects"
and "Damage level" can then be displayed at the same time.

Use =2 [copy diagram to clipboard] to paste an inverse coloured image of the
diagram to the clipboard

With | @ the indicated data can be stored continuously (Data-Streaming) and
then visualised again. This enables efector octavis to be used as a measuring
instrument. In the modes "Subobjects", "Objects" and "Diagnosis value" the
measuring values of the diagnosis objects / signal input monitors of all sensors
are recorded. The values of the "In/Outputs" are saved in all recordings and be
recalled.

The recording is stored as a symbol in the Overview tree "Data/Files" and can be
retrieved for visualisation, stored as a file and/or reloaded.

With I 1] the diagram showing the ingoing values can be stopped for analysis
purposes. This does not affect a running recording.

17
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6.10.1 Monitoring > In/Outputs
The measured values forwarded to the VSE in- and outputs are displayed.

Example VSE001 / VSEO002 Example VSE100
172.029.041.246 x| 172.019.014.246 X

[nput 1: 9.57 mé (478 rpm] [nput 1: 9,57 mé (478 rpm)

[nput 2 0.57 ma, (5 ko) [hput 2 0.57 ma [5 M)

OUTT: 1.30 md, OUTT: 1,34

OUTZ: On OUTZ: Off

Met Command 2: 3000 rpm Met Cormmand 2: 3000 pr A0 1: On 140 & 0ff

[/0 2 On 140 &: Off
[/0 % On 140 7 Off
/0 4: Off 140 8: Off

6.10.2 Counters
Shows the current status of the set counters.

172.029.041.246

lrput 2 0 00:00:34
A0 7 0 00:00: 00
Unbalance ellow 13 09:54:23

18
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6.10.3 Monitoring > Spectrum monitoring

Indicates the linear spectrum (FFT) of each sensor for in-depth diagnosis.

W 172.019.014.246 / Monitoring
i MBS = 53 @ Il sensorz v | 1626 Hz v |0-1282Hz | band-pass filter 450 Hz !+
®mg Ommds || OFFT G HFFT

H-FFT [Peak]

160
130
140
Undo zoom
v Subobjects
v Frequency window

130

120

Averages

. MU” W’l 'l', =

I [uw,l,. ::

‘m"i I|| I
ll“"'llL’lIiihIlIIllli.I'rlil'I"iI"‘II'll‘ll|l|l|.‘..'I-.*ﬁ'f!i"r'.lrv.., . r'mﬂ\ﬂ' [‘H'i'i'i1lHliH|I|I|I|'ll'q‘IIIl|I||i'I|r‘IL‘I|1'1#‘1‘]‘4‘}“.‘.’1|l|”llllr\’~{lrfrlll'lh Ilrﬁ‘ll"l

u} 50 100 150 200 250 300 350 400 450 500 550 600 650 YOO 750 800 350 900 950 100010501100115012001250

Hz

| ICursor 1

| |Cursor 2

Cursar: 349,85 Hz 42,9 mig Reticule: 349.8 Hz 16,1 mg
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Following settings can be changed:
e Resolution: 0.19...24.4 Hz (11.44...1 464.84 CMP)
e Frequency band: depends on the resolution
e Filter: Select the parameterised filter
e Measuring unit: [mg], [mm/s] and [mm]
e Method of analysis:
— FFT (Linear spectrum of the raw signal)

— H-FFT (Linear spectrum of the demodulated curve signals) with selectable
envelope filter

The windowing is conducted via a Hanning window.

It is possible to zoom into the diagram by drawing a rectangle (keep left mouse
button pressed and drag from top left corner to bottom right corner). To zoom out
again repeat in the opposite direction.

W 172.019.014.246 1 Monitoring
o B3 = 23 @ Il ||| 5ensor 2 “ | 1526 Hz ~|0-1282Hz | band-pass filker 450 Hz ! +
img O mmds (OFFT 33 HFFT

H-FFT [Peak]

Yo

’ 'HWMM b i PR

50 100 150 200 250 300 350 400 450 500 550 600 G50 70O 750 800 850 900 950 100010501100115012001250
Hz
Curgor 1; 427.2Hz 4.5 mg DELTA: 427.2Hz 3.3 mg Curzar 2 8545 Hz 1.2 mg
Cursor: 0.0 Hz 0.0 mg Reticule: 1053,3 Hz 0.0 mg
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Use a right mouse click to select different functions in the context menu.

e Highlight the damage frequencies set in the VSE as coloured vertical lines
([Subobjects]). Use the shown control boxes to limit the selected diagnosis
objects. If the drag and drop function has been used to draw a parameter set
from the "Overview" window to the monitor window then damage frequencies of
the drawn parameter set will be shown.

e Shows the frequency range of the shown subobjects if the cursor is positioned
on the line.

e Shows the harmonics. The first harmonic can be determined by mouse click m
+[*. The search function can be used to determine the position of the highest
peak situated closest to the mouse click. The frequency range of this search
function and the number of harmonics can be altered in the programme
settings.

e Shows the sidebands. The basic band of the sidebands and the first sideband
can be determined by mouse click *I*. The search function can be used to
determine the position of the highest peak situated closest to the mouse click.
The frequency range of this search function and the number of sidebands can
be altered in the programme settings.

e Manual highlighting as coloured vertical lines ([Label]). Use the mouse to
determine the position of the label ' I'. The following pop-up window is used
to determine the colour, description of the lines and the dependency of the
position on a speed value.

e Shows the cursor field.

e Simulation of the sliding averages (1/1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128,
1/256).

Use the arrow keys (arrow right, arrow left) to move the cursor. For large steps use
Shift + arrow left or Shift + arrow right. Pos1 or Strg + arrow left moves the input
focus to the left cursor. End + arrow right moves the input focus to the right cursor.

Important: In the FFT-Mode the monitoring of diagnosis objects is deactivated
so that the switching outputs do not switch. If the IP-connection between the
diagnostic electronic (VSE) and the PC is interrupted in the spectral display the
diagnostic electronic (VSE) automatically switches back again to the monitoring
condition within a few minutes.
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6.10.4 Monitoring > Subobjects

Indicates the damage frequencies (e.g. for rolling element bearing diagnosis:

inner race, outerrace, ball pass frequencies). In the subobject mode the damage
relevant frequency groups with amplitudes and the frequencies found per
diagnosis object are displayed. The spectral evaluation can be made from the raw
signal or from the demodulated envelope curve time signal. The settings in the
diagnostic electronic (VSE) are valid. If the method of analysis is changed then the
parameters have to be changed as well.

The diagram corresponds to a frequency factor analysis.

6.10.5 Monitoring > Objects

The unweighted and averaged characteristic values are shown for each set
diagnosis object pertaining to the selected sensor. They are grouped according
to the selected unit (evaluation of the diagnosis objects). The relevant reference
values from the Teach-In are shown additionally as blue bars provided that a
Teach-In has already been conducted.

The evaluation can be selected from the raw signal or from the demodulated time
signal. The settings of the diagnostic electronic (VSE) are valid. If the method of
analysis is changed then the parameters have to be changed as well.

6.10.6 Monitoring > Damage level

The weighted and averaged parameters / timedomain values are indicated for
each set diagnosis object/vibration monitor pertaining to the selected sensor. The
Teach values for the diagnosis objects are used as reference values.

The evaluation can be selected from the raw signal or from the demodulated
time signal. The set parameters in the diagnostic electronic (VSE) are valid. If the
method of analysis is changed then the parameters have to be changed as well.
As soon as new values have been calculated a new value is then shown.

If no valid value could be determined during the diagnostic interval then the cause
is indicated in form of the following abbreviations:

No teach no valid Teach value

invTN no valid reference Teach (speed)

invT2 no valid reference Teach (2™ working range)

N dev speed deviations are too high

N out speed is outside the working range

Wght N O deactivated by signal weighting speed

WR 2 out value is outside the 2" working range, deactivated by signal weighting 2™ working
range

ErrC calculation error

Errl internal error

inactive Deactivated by variant
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The limit values indicated correspond to the limit values set in the diagnostic
electronic (VSE) and correlate with the LED-display on the diagnostic electronic
(VSE).

The weighted and average input values are indicated for each of the process
monitors set for the selected input.

6.11 VSE > History

6.11.1 Time-based history

The efector octavis diagnostic electronic (VSE) has an internal history memory to m
record the diagnosis object / signal input monitor values.

The integrated real-time clock should be aligned with the computer system

time using the function [Settings] > [Others] > [Reset history]. If the clocks have
changed during the reporting period, the data stored before the change will also be
shown in the currently valid time.

The memory is structured as a ring memory so that the current values are
accessable.

The size of the memory amounts to 600 000 values (max. firmware 0.7.255 approx
30.000 values) including time stamp and speed information. These are then
segmented according to the active diagnosis objects / signal input monitor. The
history memory settings (diagnosis objects / signal input monitor which are to be
saved, storage intervals) are freely selectable.

The history data which has been read out is stored in the Overview tree "data/files"
and can be stored in file format.
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6.12 VSE > Settings

As soon as the "Transfer" function is completed the changed settings are valid
immediately in the diagnostic electronic (VSE).

6.12.1 Settings > Info

Data pertaining to the individual diagnostic electronic (VSE): Type, Serial number,
Hardware-Version, Firmware-Version, MAC Address.

6.12.2 Settings > Password Protection

From firmware 0.6.8 onwards it is possible to limit the access rights for different
functions at different registration levels using (user) password protection. The user
has to be registered in the required level in order to use the various functions.

172.019.014.246 I Settings 3
|nformation | User rights | Sengorz || Self-test || Metwork || Mizcelansous | Wariants
Level 4 Logging-in to the Diagnostic
granted denied Electronics iz possible with different
- unlimited password levels with different
access nghts.
The acceszs rights far the lower
paszword levels can be changed
within the current rights.
granted denied
- Parameters | - Feset counter
- Teach-n
- M onitoring
- History
- Senzarg
- Metwork.
- Test [AUTALED) -
[ Accept l l LCancel ] l Help ]

Both lists in the top two boxes show the valid and withdrawn access rights for the
active registration level

The selection box in the header of the bottom group box shows the valid and
withdrawn access rights for the available registration levels.

It is only possible to show and edit the registration level rights which are lower than
the currently accessed level.
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X

Password protection

Level OPC | Level 4| Level 3 | Level 2 | Level 1| Level 0

Level 2 Lewel 1 Level 0
Read parameters ® H ®
WWite parameters ® »
Teach-n x x ®
Monitoring [Diagnosis) x x bl
Monitoring [Spectrum) » ® ]
Read histary » E »
Reset history ®x
Sensars » ¥
Read network ® ¥ »
Write network, ® b »
Test [OUTALED]
Wanants X x x
Met Cammand x x x
Feboot x x x
[J Reset counter
[ Change FPazzword
Confirm password
[ ok ] [ LCancel ] [ Help ]

The rights can be hierachically limited from top to bottom. Whereby:
e The top level (level 4) always maintains all rights and serves as administrator

e "Level OPC” uses the octavis OPC server software (article numbers VOS001...
VOS004) and can only be set at level 4

e The following levels can only be assigned with access rights which the level
above already has (e.g. Level 2 cannot be assigned with access rights which
differ to level 3).

e Itis only possible to change the access rights for a lower registration level than
is currently in use (e.g. registration in level 2 — to change access rights in
levels 1 and 0.

e |tis possible to overwrite the passwords in the current and lower registration
levels.

e Country specific letters such as "a" or "é" are NOT possible.
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6.12.3 Settings > Sensors
It is possible to designate a description of up to 31 digits to each sensor.

Scaling means the highest amplitude pertaining to the connected sensor. Please
refer to the data sheet. This also applies to the unit of the measured values. Each
accelerometer ([mg], [m/s?], [g]) converts internally with [m/s?] in order to ensure
the vibration velocity is correctly calculated in [m/s].

Important: The diagnostic electronic (VSE) is optimized for use with vibration
sensors from ifm electronic, which are based on a micro-mechanical measuring
principle and have a dynamic current loop of 0...10 mA (type VSAXxxx).

An analogue filter can be used to adjust the time domain monitor to the applica-
tion.RMS measurements according to ISO 10816 require above 2Hz for speeds >
120 and < 600 rpm and above 10Hz for speeds over 600 rpm.

For VSE002/VSE100 units it is also possible to connect piezo electronic sensors
(type IEPE) (max. firmware version 0.7.255 to sensor input 1 only).

Max. firmware-version 0.7.255 it is possible to amplify the IEPE sensor signal by a
factor of 10 to increase the sensitivity of the sensor and to distinguish the signals
from the noise. In this case the measuring range is reduced e.g. from 500 g pk to a
tenth (= 50 g pk).

A sensor self-test cannot be carried out on a IEPE sensor. An integrated selftest is
only possible for micromechanical sensors type VSA from ifm electronic.

6.12.4 Settings > Sensor self-test

Please refer to the relevant datasheet to check if the sensor is suitable.

The self-test is carried out as soon as the sensor is powered-up. It can also be set
to be carried out automatically in predefined cycles (minimum cycle time 1 min).

Following settings are possible in case of a negative self-test:

e Output OUT1 (provided the analogue output is set in [mA] to emit a 22 mA
analogue signal (minimum firmware version required 0.5.19) and/or

e Output OUT2 to be constantly switched or pulsed at 1 Hz
e |/0O1...8 to be constantly switched or pulsed at 1 Hz.
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6.12.5 Settings > Network

Please enter the IP address and Port number valid for your network for the
diagnostic electronic (VSE) as well as the subnet mask for your network. From
firmware version 0.6.8 onwards it is possible to assign the diagnostic electronic
(VSE) with a dynamic IP address. The connection is established using the host
name which is to be entered here. If other subnets should be connected to the
diagnostic electronic it is necessary to enter the IP address of the gateway. It is
necessary in any case to input the valid subnet masks.

Please note: For technical reasons changes to network settings are only valid m
after restarting the diagnostic electronic (VSE)!

For comprehensive network operation, gateway computers and firewalls have
to be appropriately configured. Some virus detection programs also have to be
cleared with the set Port number and/or IP address.

6.12.6 Settings > Miscellaneous

Test switching output

The switching outputs can be manually switched for test purposes. The same
applies to the output current loop on OUT1 as variable with values between 0 mA
and 20 mA.

Reset the diagnostic electronic (VSE) parameters

All data (not settings) will be deleted including the Teach data. The VSE settings
for IP address, sensor name and scaling remain unchanged.

Reset history

When the history has been reset the internal history memory is cleared and the
clock in the diagnostic electronic is adjusted to the computer system time.

Reset settings

The VSE settings (sensor settings and selt-test, variants) are reset to factory
settings. The network settings remain unchanged.

Level 4

At level 4 it is possible to reset all passwords and access rights (from firmware
version 0.6.8 onwards).
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Set counter (valid from firmware version 0.6.8 onwards)
It is possible to select the values for active counters:

S5et new value: Counter E|
Uperating time counter | Damage counter | Tatalizer
D. kimik: sec

[rput 1 0000 06:27-46 | Aroept |
[hput 2 00003 10:14:00 | Acoept |
[0 1 Accept

[0 2 Aocept

[0 3 Aocept

[0 4 Accept
/05 Aocept

/0 E Aocept
1407 QOG0 0 ;0o | Acoept |
/08 Aocept

| Cluit

Using [Accept] the corresponding counter level is transferred to the VSE.

6.12.7 Settings > Variants

The variants selection can be used to trigger monitoring of diagnosis objects /
signal input monitors. Triggers can be set using the software (Parameter setting
software VES003 or using the octavis OPC Server article numbers VOS001...
VOS004) as well as the hardware als electrical signals (level-trigger) (only possible
using VSE100).

The active variant is displayed. If no variant is set the variant 0 is valid.
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7 Data / Files

You can use menu, the symbols 2 ##® & or the context menu to create settings,
packages, containers or empty parameter sets, and open parameter files,
measuring data, packages, history files or, setting files.

Using a double click all open files and parameter sets can be reopened in a new
window. When a parameter window is closed data which has not be saved will not
be lost. When deleting the parameter node or measuring data node which contains
data which has been changed but not saved the save dialog automatically appears
on the screen.

The functions listed in the main menu, tool-bars ' = &% | and B SPEc 05110813490
context menu ([Save], [Save as...], [Remove]) apply to the a
highlighted parameter node, history or measuring data node < >

only, which are also shown in the status bar below the Over- 252

view tree (— image).

History files from the same diagnostic electronic (VSE) can be merged into one
file:

Main menu [File] > [Merge] or
symbol = or
in the context menu [Merge]".

This makes it possible to continually store the history data of one unit in the same
file over a longer period than is possible for the unit's history memory. However,
this is dependent on the capacity of the computer used.

7.1 Data / Files > Containers

In the "Data/Files"-Overview tree you can group parameter sets and measurement
data which are thematically connected in "Containers".

7.2 Data / Files > Packages

A package contains exactly one parameter set and the corresponding setting.

Use drag and drop to extract a package from a connected VSE. In the same way it
is also possible to transfer a package to a VSE.
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7.3 Data / Files > Parameters

Parameters are required to configure the diagnostic electronic (VSE) for machine
diagnosis.

To create a new parameter set please let the wizard guide you through all the
relevant parameter settings.

If you wish to edit a parameter set you can make changes to individual values in
the relevant window [preferences] (Application, counter, diagnosis object, signal
input monitor, history, variants and project). The window [preferences] contains the
parameters of the diagnosis object or signal input monitor which is highlighted in
the fault tree.

7.3.1 Parameters > Application

Application parameters relating to the total diagnostic electronic (VSE) are likewise
available for each diagnosis object / signal input monitor.

Following application parameters can be adjusted:

VSE type unit used

Input 1 analogue signal for the first value (e.g. speed 1)

Input 2 analogue signal for a second value (e.g. speed 2)
Switching output setting the output, setting outputs OUT1, OUT2 (all VSE)
:;8;3 setting the binary in- or outputs 1/01...8 (VSE100)

Application > VSE-Types
Available versions:

VSEQ001 / VSEQ02:
efector octavis Standard diagnostic electronic for 4 vibration sensors. Signals
the condition via 2 outputs. Communication Ethernet TCP. Integration into the

production data acquisition system using the efector octavis OPC server (article
numbers VOS001...VOS004);

VSE100:

Diagnostic electronic for 4 vibration sensors. Signals the condition via up to

10 outputs; electrical switching of up to 8 different triggers (variant switching).
Communication Ethernet TCP. Integration into the production data acquisition
system using the efector octavis OPC server (article numbers VOS001...VOS004).
Alternative analogue input signal (Input 1/ input 2) and analogue output signal
(OUT1) as voltage signal (0...10V).
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Application > IN1 /IN2

For applications using variable speeds the speed information has to be supplied
to the diagnostic electronic (VSE). This can be done using an analogue signal or
pulse input.

Analogue signal:

VSEOQ01 / VSEQ002: 0/4...20 mA
VSE100: 0/4..20 mAor0..10 V

When using a pulse input please ensure that a HTL-level compatible signal source
is used (e.g. a proximity switch) and that the switching frequency of the used m
signal source is over 0.7 Hz. If using proximity switches please pay heed to the

proximity switchs' switching frequencies.

When using a 0/4..20 mA current loop please enter the lowest and highest
reference point of the current flow at the appropriate input value (speed).

It is also possible to supply further input values for the second working range or
counters (signal value input). In addition to supplying an analogue signal or pulse
input it is also possible to use a pulse width modulation (PMW) or evaluate as a
counter pulse.

For PWM use the lower and upper reference point of the pulse width for the
corresponding input value. It is possible to measure pulse widths between 0.1 Hz
and 20 kHz.

When using the pulse counter please ensure that the pulse trigger is higher than
S us.
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Application > Switching output

The switching outputs of diagnostic electronic (VSE) can be programmed as
normally closed or normally open. So that wire break can be recognised we
recommend using normally closed.

OUT1: Binary, analogue

OUT2: Binary.

Analogue output (OUT1):

There are several possibilities to use the analogue output:

32

Object values (a): The measurement values are signalled for the selected dia-
gnosis objects (measurement value vibration acceleration [mg]). If more than
one diagnosis object is selected to be signalled then the highest value is output
(overlaying).

Object values (v): The measurement values are signalled for the selected
diagnosis objects (measurement value vibration velocity [mm/s]). If more than
one diagnosis object is selected to be signalled then the highest value is output
(overlaying).

Object values (s): The measurement values for the selected diagnosis ob-
jects (measurement unit: vibrations path [mm]) are used as output. If several
diagnosis objects have been defined as output then the highest value is output
(overlaying).

Vibration monitor (a): The values are signalled for the selected vibration
monitor with vibration acceleration [mg]. If more than one vibration monitor is
selected to be signalled then the highest value is output (overlaying).

Vibration monitor (v): The values are signalled for the selected vibration moni-
tors with vibration velocity [mm/s]. If more than one vibration monitor is se-
lected to be signalled then the highest value is output (overlaying).

Upper limit (unit): The input values of the selected upper limit monitor are
signalled in the unit set for the parameters: If more than one process monitor is
selected to be signalled then the highest value is output (overlaying).

Lower limit (unit): The input values of the selected lower limit monitor are
signalled in the unit set for the parameters. If more than one process monitor is
selected to be signalled then the highest value is output (overlaying).

Damage levels (absolute): The diagnosis condition of the diagnosis objects are
signalled as multiples of the individual reference values (Teach values). If more
than one diagnosis object is selected to be signalled then the highest value is
output (overlaying). The setting is suitable for diagnosis objects as vibration
acceleration as well as for diagnosis objects for vibration velocity or vibration
displacement, as the values have no relation to the physical unit ([mg], [mm/s]
or [mm]).
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e Damage levels (relative): The relative proximity to the limit values or their
exceedance is signalled. If several diagnostic objects/ time domain or process
monitors are defined then the value which is closest to its limits is signalled
(overlay). The parameter setting is in [mA] at 0, [mA] for yellow and [mA] for
red.

Application preferences El

YSEANOUT || 1M1 N2 | Swiching output | /0 1-4 || 1/0 58

Switching status The Diagnostic Electronic [4SE] switching A
(& nomally closed () nomally open zighals can be get az either n.c. orno.
o The autput "01" [Eary warming] can switch
) either az a digital warning lewvel "vellow'’ or
O Yellow © 4nalog © Logic altema_tively as an analog output of the values
Damage levels [absolute) A determined ) _ o
4 g, o0 I - Object values: The highest diagnostic object
200 Toach Db!eC: values [v] - walue iz output via switching output 07"
- & e ‘\-f'blec' vales [s] - Wibration monitar (a): The highest vibration
20 rnd V:b[:::gg mg::tg: {3} manitar value [in acceleration in mg only] is
o ; output via gwitching output "0U1"
=.00 % Teach |Upper limit moritor [Mm) - Wibration moritar [v]: The highest vibration

Lawer limit monitor [Nm manitar walue [velacity in mmdz or inch/s only]

iz output wia switching output "OUT"
- Exceeding a predetermined value: The

[amage levels [abzolute)
Damage levels [relative] b

: highest process monitor walue iz output via
.. o ghest pi P
(] Minirnum 4 mé, e sitching output 0L

- Below a predetermined value: The lowest
ouz process maonitor value iz output via switching
() Red ) Logic output "OUT".

- Diagnozis values [absalute]: The highest
diagnioziz value [« Teach] iz output via
awitching output "OLUT".

- Dhagnozis values [relative]: The closest

. . I ! llow/red) iz output itchi
[ Keep sinl for i, S0 sl vl elowied s adpuk cn swiching

| ok || Conced || Hep |

A [minimum 4 mA] (or [minimum 2 V]) can be set for wire-break detection, so that
a minimal current of 4 mA (or a minimal voltage of 2 V) is not undergone.
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Under [Overview...] depending on the select type, the analogue output for
diagnosis objects / signal input monitors can be activated or deactivated.

Application preferences: Switching output

ouT |

analog OUT The highest value of the
selected diagnosis abjects
i or limedomain monitors, ar
[]1/B2aring_A5 the lowest value of the

[ | Bearing_BS lowweer limit monitors is

) zignalled wia the analog
T oothing cutput,

[] 2/Bearing_as

| ok || cCancel || Hep |

Binary output OUT1 and OUT2:
There are 2 possibilities to use the binary outputs:

e Quick setting "yellow = early warning" and "red = Alarm" for OUT1 and OUT2:
If "yellow" or "red" have been selected then all the yellow and red thresholds of
the set diagnosis objects and signal input monitors are automatically signalled
a summary alarm to the relevant outputs.

e Logic for OUT1 and OUT2:
The function "Logic" sets a logical AND or OR conjunction for the early warning
and alarm thresholds.
For example an output can be defined as follows:
OUT2 = bearingAS(red) AND vibration monitor(yellow)

Optionally, a pulse stretching can be activated for very short switching at the
output. This pulse stretching maintains a constant output signal for at least 50 ms
(firmware 0.7.23 or higher).
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Application > In/Outputs

The 1/0Os 1...8 can be selected as binary outs (OUTPUT) or as digital input
(INPUT) (for VSE100 only).

Define as binary output (OUTPUT):
The logic function of the binary switching outputs is to be given under [Edit].

Application preferences f'5_<|

YSEAN/OUT |IN1 | IN2 | Switching output | 110 1-4 | 120 5.8

1401 ) @ OUTPUT O INPUT The 1/0z 1-4 can be individually selected as
1/Bearng_AS "Red"aMD 1/Peak [a_max] "ellow" digital autput ar digital input [for VSET00 anly).

The zwitching threzholds of the freely zelectable
diagnosiz objects, zsignal input maonitor or counter
ot can be logically linked as output signal,
1402 ) E0UTPUT O INPUT & counter or a vanant can be set as input or
2/Effective value [v] "Red" different counters can be reset ta 0.

IF zeveral inputs are switched then the vanant of
the lazt azcending input [2.g. 1/0 8] iz activated.

The zetting < -- > means, that the conmezponding
Lot input haz no influence over the definition of the

wariant. The next active input below the

1403 O OUTRUT & INPUT aforementioned determines the active variant,
The zel-test [ST] can then be activated optionally
244 | Wan b’ | av | Varl o | Llst if a wariant iz changed,
1/0 4 C)OUTPUT () INPUT
244 | War2 v| EIV|--- V| st

[ ok || Cancel || Hep |

AND or OR conjunctions for the early warning and alarm thresholds can be
configured for all set diagnosis objects and signal input monitors. The outputs can
also be switched combining a logic OR conjunction for the counter alarm groups.

For example an output can be defined as follows:
Output I/O1 = Bearing_AS (red) AND signal input monitor "a_max" (yellow).
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Define as digital input (INPUT):

Triggered measurements (variants) can be activated electrically using the digital
inputs. A so-called level-trigger is used for electrical triggering. This means that if
the input has a level of 24 V then the selected variant is activated. If the input level
is shut off then the alternative variant is switched or the variant of the input with the
lowest value.

Application preferences gl

WVSEANOUT | 1M1 IN 2 || Switching output | 140 1-4| 140 58 |

/05 (I0OUTPUT & INPUT The 10z 548 can be individually selected as
24y | Vard a | EIV| 7 | st digital output or digital input [for YSET00 only).

The switching thresholds of the freely selectable
diagnogiz objects, signal input monitor or counter
can be logically linked a: output zsignal.

I¥0E (O OUTPUT & INPUT & counter of & vanant can be set as input or
different counters can be reset to 0.
24 [ Ward .’ | EIV| " | Ost If zeveral inputs are switched then the variant of
the last azcending input [e.g. [/0 8] iz activated.
The setting < - > means, that the comesponding
input has no influence over the definition of the
wanant, The next active input below the
1407 COUTPUT B INPUT sforementioned determines the active variant.
The zelf-test (ST can then be activated optionally
24| Counter .’ | D"J| h | if & variant iz changed.

140 & COUTRUT (& INPUT
24y RessttoD v | Ov| - v| Ost

L]

[ Ok H Lancel ” Help ]

If several inputs are switched then the variant of the last ascending output (e.g.
I/O8) is activated.

If no input is switched then the OV variant of the last ascending output is activated.
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Example:
Parameters
Switching 1 Switching 2 Switching 3
24V ov
1103 Var1 Var0 24V 24V 24V (Var1)
1104 Var2 oV oV oV
1105 Var3 oV 24 V (Var3) oV
1106 Vard 24\ (Vard) oV oV

If the variants are changed it is possible as an option to carry out a sensor self-test

i 24 % = Yariant 1
Trigger 0 = Variant 0
oM
Wariant 1
OFF
Variant 0 ON
OFF
O
Sel-Test
{Cption) OFF

!

The I/0 1...8 can be used to activated the counter for operating hours. The

counter can count the operating hours from 24 V or from 0 V onwards.

The 1/0O 1...8 can be used to reset the counters to 0. Use the input mask to define

which count is to be reset to 0 e.g. when changing from 0 V to 24 V.

Reset to 0
IO 8. 24V

Dperating time counter - Beset to 00, 0k O min 0 zec

o7

Damage counter - Rezet ta 0 0. 0 h 0 min O 2ec
Unbalance ellow

Totalzer - Rezet to (]

X

Ok ] [ LCancel
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7.3.2 Parameters > Counter

It is possible to select between an operating hour counter, condition counter or
totalisator.

An operating hour counter measures the period during which a certain condition is
complied with.

This condition is defined using a working range on input 1 / input 2. On 1/01...8 the
condition is defined under the application settings either at 24 V or 0 V.

Condition counters measure the length of time during which a diagnostic condition
(yellow/red) exists for a pre-defined diagnosis object.

The totalisator cumulates all counter pulses input on input 1 /input 2 without taking
into account the set counter intervall for the pulse density.

The operating hour counter, condition counter and totalisator on input 1 / input 2
have to be activated separately. Whereas the operating hour counters on 1/01...8
are automatically activated when the parameters for the application setting are set
to [Counter] at 24 V or 0 V.

If the counter reading is above the set alarm limit the group which has been set as
alarm switches according to predefined setting as an alarm output or 1/0.

The counter readings are read out together with the history data and stored in
the history file and displayed. Using the function [VSE overview] > [Others] it is
possible to select the values for the counter readings.
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7.3.3 Parameters > Measurement value input

The measurement value input can be used to supply other input values (e.g. Nm,
kW, K) for direct monitoring (signal input monitor). Possible value sources are
input 1 /input 2, IP-command (octavis OPC server).

Name/Unit

The free-text description of the set measurement value input which enables the

information to be located in the parameter set cannot be changed if an analogue

value source (input 1/ input 2) is used.

The unit of the incoming values can be changed at any time. This has no influence m
over the evaluation and is only used for the display (monitor, history).

Working range

The working range has no influence over the evaluation. It only limits the display in
the monitoring mode

lowest value only negative inputs, otherwise 0

upper value: only positive inputs, otherwise 0.

Please ensure that the limits are suitable so that all the relevant values can be
displayed in the monitoring mode.

Input using the IP-command (octavis OPC server):
The initial value determines the value to be used after rebooting unit a new value
is determined using the first IP-command .
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7.3.4 Parameters > Diagnosis objects

efector octavis sets up an automatic machine diagnosis by defining a machine
model using so-called diagnosis objects.

Adjustable diagnosis parameters (frequency range)

e Description: Alphanumeric description of the diagnosis object (e.g. rolling
element bearing AS)

e Diagnosis type: Use a diagnosis template (e.g. rolling element bearing)

e Subobjects: Define the individual frequency bands using frequency factors and
bandwidths.

e Speed: Speed related information for the diagnosis object

e 2 working range: Further reference value

e Teach /limit values: Teach value and switching thresholds for "yellow" and "red"
e History: Adjusts storage of values in the history memory

e Damping: Averaging the object value, response delay for the object values

e Others: Physical unit, evaluation, analysis method, frequency resolution.

The efector octavis diagnostic electronic (VSE) can monitor up to 24 (incl. signal
input monitor) different diagnosis objects simultaneously. A diagnosis object
comprises a group of symptomatic damage frequencies (sub objects) which

are defined in the form of so-called frequency factors. The rotational frequency
multiplied by the frequency factor results in the actual damage frequency. For
constant speed applications the damage frequency remains then constant.

Depending on the type of damage the diagnosis object is assigned to a method of
analysis. For example unbalance is measured using the FFT method and rolling
element bearing damage is measured using the H-FFT method.

[number of ohjects (octavis processor YSEOO AYSEDNZAYSETO0)

23 | 24

Interrnittend Monitoring (Multiplexer) Real Tirme Maonitaring

- Diagnosis Objects (Freguency Domain); e g. Bearing, Unbalance...
“ibration monitor (Time Domain); e. g. v_eff, pk_max

- Process manitar (Time Domain); e, 9. speed, load, ..

All frequency selective diagnosis objects (not the signal input monitor!) are
sampled using a multiplexer. The total diagnosis period adjusts itself in addition to
the number of sensors, also to the individual diagnosis object characteristics, such
as analysis method (FFT or H-FFT), frequency resolution and physical unit ([mg],
[mm/s] or [mm]).
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Example 1:

1 sensor, 2 rolling element bearings (H-FFT; [mg]),

unbalance (FFT; [mm/s]), frequency resolution 1.52 Hz

Measurement period for calculating the rolling element: 1/frequency resolution = 0.65 s
Measurement period for unbalance: 0.65 s

Total measurement period for a complete diagnosis cycle:
065s+065s=13s

Example 2:

2 sensors, each with one rolling element bearing with 1.52 Hz and 0.125 Hz frequency resolution,
one unbalance with 3.05 Hz frequency resolution

Measurement period for rolling element bearing sensor 1: 1/frequency resolution = 0.65 s
Measurement period for unbalance sensor 1: 1/frequency resolution =0.33 s
Measurement period for rolling element bearing sensor 2: 1/frequency resolution =8 s

Total measurement period for a complete diagnosis cycle:
0.65s+0.33s+8s=898s

Diagnosis objects > Name / Type

The freely definable description (31 characters) makes it easier to recognise the
diagnosis object in the parameter set.

The selection of the diagnosis type [Rolling element bearing], [Unbalance], [RMS]
or [Others] automatically provides setting suggestions for machine diagnosis. This
automatic configuration greatly simplifies parameter setting. The settings can be
subsequently fine-tuned.

By selecting [Others] it is possible to monitor parameters for individual machine
damage if it is characterised by assigned symptomatic frequencies / frequency
factors.

Diagnosis type [Rolling element bearing]

The parameter setting [Rolling element bearing] determines the rolling element
bearing condition from the amplitudes of the ball pass frequencies of:

- Inner race

- Outer race

- Rolling elements

The required frequency factors can be found in the rolling element bearing
database or the damage frequencies can be input directly. The damage condition
is evaluated based on the Teach values of an intact machine. If the machines
are identical with the same place of measurement the Teach values are the
same. These can therefore be entered manually into the parameter set. A Teach
measurement is not necessary in this case.

Diagnosis type [Unbalance]

The parameters for [Unbalance] determine the machine condition using the
amplitudes at rotational frequency. The damage condition is evaluated based

on the Teach values of an intact machine. The standard setting for unbalance
monitoring is in [mm/s] and RMS. Reference values can also be found for example
in the general level information in ISO 10816.
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Diagnosis type "A-RMS"
The parameter setting [A-RMS] detects the effective vibration acceleration [mm/s]
and RMS.

If a new diagnosis object is created the freely definable frequency range is easy
to set: (frequency factors of the "average frequency" x 100 Hz x (100 + frequency
range) / 100).

Diagnosis type [V-RMS]

The parameter setting [V-RMS] detects the effective vibration velocity [mm/s] and
RMS. For monitoring in accordance with ISO 10816 the frequency range is preset
to 10...1 000 Hz.

If a new diagnosis object is created the freely definable frequency range is easy
to set: (frequency factors of the [average frequency] x 100 Hz x (100 £ frequency
range) / 100).

Diagnosis type "D-RMS"

The parameter setting "D-RMS" detects the effective vibration displacement [mm]
and RMS.

If a new diagnosis object is created the freely definable frequency range is easy
to set: (frequency factors of the "average frequency" x 100 Hz x (100 + frequency
range) / 100).

Diagnosis type [Others]

The parameters can be set for any machine damage under the damage type
[Others] by entering specific damage frequencies (frequency factors) per diagnosis
object (also see: Diagnosis examples).

The damage condition is evaluated based on the Teach values of an intact
machine.
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Diagnosis objects > Subobjects

Enter the damage frequencies (subobjects) which are to be assigned to a
particular type of machine damage (diagnosis object). The description of the
damage frequency is made using a so-called frequency factor analysis. Whereby
the sought frequency from the frequency factor is multiplied by the current
rotational frequency:

damage frequency = frequency factor x rotational frequency

Example:

Frequency factor = 6.23,

rotational frequency = 50 Hz (3 000 rpm)

— damage frequency = 311.5 Hz

A total of maximum 84 individual subobjects (incl. 1 sub object per signal input
monitor) can be defined, which can be assigned to a maximum of 24 (incl. signal
input monitor) diagnosis objects. The characteristic data for the diagnosis object is
calculated using the summation of the individual amplitudes at the given frequency
(object value).

For the diagnosis type [Rolling element bearing] refer to the rolling element
database for the fundamental frequencies.
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Each subobject has an individual search range (frequency window), in which the
damage amplitudes are determined. The frequency window is given as a relative
window below and above the calculated damage frequency. If the diagnosis object
[Rolling element bearing] has been selected from the rolling element bearing
database then the required frequency window is calculated automatically.

Example:

Frequency window =5 %; damage frequency = 192.23; Resolution 1.25 Hz

192.25 Hz corresponds to spectral lines 153.8 — 153
Search range = spectral lines 145...160 corresponds to 181.25...200.00 Hz
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Diagnosis objects > Speed

The rotational frequency used to calculate the damage frequency can be defined
as constant speed or supplied to signal inputs IN1 / IN2 during operation or by
using a special Internet protocol.

Please ensure that when inputting the constant speed the nominal speed is given
under nominal load.

Transferring the speed information using IP-command:
After reboot the set initialising speed remains valid. An IP-command can be used
to redefine the speed for the calculation. m

Transferring the speed information using analogue inputs:
The gear transmission describes the relation between the speed input from the
machine to the speed of the of the monitored diagnosis object.

If the speed values differ more than 5 % immediately before or after the
measurement (measure period see frequency resolution) and the deviation
monitoring is active, then the measurement results are ignored, a new object value
is not determined and therefore a new damage level cannot be calculated.

The condition of the diagnosis object is only monitored and signalled within the
speed-working range. So long this speed input is outside the working range no
monitoring takes place.

A
©

Legend:

1 = speed

@ 2 = lower operating speed
3 = upper operating speed
4 = Teach-In

> @ 5 = no monitoring

@¢ 6 = monitoring
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Diagnosis objects > 2" Working range

The working range described under "Speed" can be extended by an additional
input value. This value can be transferred during machine operation using the
signal inputs input 1 / input 2 or by using an Internet protocol (octavis OPC server).
! no Monitoring

no Monitoring
no Monitoring

Highest value

no Monitoring

Monitoring —

no Monit

no Monitoring

Lowest value

ne Monitering no Monitoring

Speed
Lower operating speed Upper operating speed

Using constant speed monitoring can be determined independent of further input
values

When using the signal weighting it is possible to determine if monitoring should
take place outside limits of the 2" working range. In this case the limits of the

2" working range are used to set the range of the signal weighting to be created.
Values outside the working range are weighted according the closest signal
weighting point.

no Mc ;

Monitoring
|weighted (Hishast valus)

no Monitoring

Highest value

no Monitoring

+——— Monitoring —
weeighted (Signal weighting)
no Monitg

no Monitoring

Lowest value

Monitoring ne Monitering
lweigr‘rled (Lowvest walue)
!
Speed
Lower operating speed Upper operating speed

Transferring the speed information using IP-command:
After reboot the set initial value remains valid. An IP-command can be used to
redefine the speed for the calculation.
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Diagnosis objects > Teach-In / Limit values
The auto-teach function is used to "Teach" the diagnostic electronic (VSE).

If the required Teach values have been calculated or if they are already available
for an identical reference machine, they can be used for the parameter set and/or
written on to the diagnostic electronic instead of using the Teach function. When
creating a diagnosis object a value based on the experience of several factors is
automatically input. For variable speed monitoring it is also necessary to give the
reference speed for the teach value. The same is valid for the 2™ working range.

If the value "0" is entered the teach values already set in the diagnostic electronic m
remain unchanged.

efector octavis uses own limit values for all set diagnosis objects for early warning
(yellow) and main alarm (red). The limit values always refer to the set Teach value
and thus describe a signal multiplication. The limit values for diagnosis types
[Rolling element bearing] and [Unbalance] are pre-set.

Diagnosis objects > History

Selective activating / deactivating modifying the integrated history memory for the
diagnostic unit.

This is carried out for all diagnostic objects and signal input monitors clearly set
out in the history settings for the whole parameter set.
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Diagnosis objects > Damping
Averages

The diagnosis object values are sliding averages using an "exponentially weighted
moving average" (EWMA). The new diagnosis object value is calculated using the
previous diagnosis object value as per following example:

Example:

Set averages: 1/4,

previous diagnosis object value = 17.3 mg,
new measurement = 14.7 mg

— new diagnosis object value: (17.3 mg x 3/4) + (14.7 mg x 1/4) = 16.65 mg

Fa

20
\ —Diagnosziz values
\ —EMa [1/8)
\ Linear averages
15 f ~-
llll;‘ll ¥ II. | k
- L : L ]
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Initialisation

The process variables for the diagnostic electronic are re-initialised when
rebooted, variants have been changed or after parameters or settings have been
transferred or after monitoring (for spectral view only). It is then possible to decide
at start-up of the measurements whether the diagnosis object values should be
continued to be averaged using the last values or if it is necessary to start at "0"
again.
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Re-entering the working range

It is possible to decide after re-entering the working range diagnosis object value
should be continued to be averaged using the last values or if it is necessary to
start at 0 again.

Response delay

To avoid false alarms the response delay has the default setting 5. This means

that an increase in the diagnosis value is only shown after 5 increases in

succession have taken place. The effectiveness of the diagnosis information is

therefore ensured. m

You can set the response delay between 1 (no delay) and 100.

The response delay reacts to deviations around the given limit value and also to
frequent deviations above or below this value.

A

Switching output: red

I |

|
Switching output: vellow
|

Diagnosis

. S

Response delay
diagnosis objects
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Diagnosis objects > Others
Evaluation

The narrowband characteristics, the Peak-max and the RMS value (average
value) can be detected in the search range. Peak analysis is recommended
for discrete damage frequencies (e.g. the ball pass frequencies for rolling
element damage or unbalance). RMS analysis is recommended for statistical
characteristics (e.g. cavitation).

.............................................................................................................

.................
................

Freq. windnw‘Freq. windio

D'amage frequency

Measurement values

Either the acceleration value [mg], vibration velocity [mm/s] or the vibration
displacement [mm] is used for calculation purposes. The physical unit should also
be included in the Teach value. For measurement values in RMS and evaluation
in [mm/s] it is also possible to define an ISO conform level for effective vibration
velocity in a user defined band.

The centre frequency 505 Hz and a relative bandwidth of 98 % result in the
effective vibration velocity in a band of 10...1 000 Hz (according to ISO 10816).
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Analysis method / Filter

The purpose of the signal analysis is to generate informative characteristics from
the raw acceleration data. efector octavis uses fast frequency analysis methods
(Fast Fourier Transformation = FFT). The analysis method differentiates between
calculating the linear spectrum from the raw acceleration data (FFT) and the
envelope of the acceleration data (H-FFT). The selected method of analysis can
be assigned individually to each diagnosis object. For example unbalance and
rolling element bearing damage can be monitored in one sensor.

Bearing damage in the time
domain
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e Applications for FFT:
Evaluating harmonic signals e.g. unbalance, cavitation, resonance, alignment
errors.

e Applications for H-FFT:
Evaluating high frequency peak-shaped signals e.g. rolling element bearings.

When using H-FFT it is possible to select different preset signal filters.
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Frequency resolution

The frequency resolution is indirectly proportional to the measurement time. An
high frequency resolution requires a long measuring time.

For reliable monitoring at least 1.5 shaft revolutions should occur within one
measure time.

Example:

Frequency resolution = 1.52 Hz
— Measurement time = 0.65 s

Minimum shaft revolution =1.52 Hz x 1.5 =2.25 Hz
2.25 Hz x 60 s/min = 135 rpm

Shortest programmable measurement time: 0.040 s = 24.4 Hz
— shaft revolution minimum =2 196 rpm

Longest programmable measurement time: 2.6 s = 0.38 Hz
— shaft revolution minimum = 34 rpm

52



Octavis Software VES003 v3.0

Diagnosis objects > Signal weighting

It is possible to correct the measuring value independently of the variable speed
and/or the input value of the 2nd working range. The values displayed indicate
how the variables of a constant damage change in the working range. During
evaluation and calculation the VSE takes this change into account.

W Sensor 1: Peak (a_max) |:||§|r>__<|
EET NE=NIYAN

05481

65535

0636

decrease il
sensitivity 116,46 - 117,56 Mm: D,?D?h N

1 QN = 1 35790

24506

increase
sensitivity

3.00 M 144.00 Mm
I Ok l ’ Lancel ] ’ Help ]

The signal weighting comprised 128 values between 0 and 65 535. The Teach
value as well as the measured value are weighted using the signal weighting table
(see example) — the Teach value using the Teach-In speed, the measured value
using the measured speed.

Example calculation:

Teach t at 1500 rpm (35790 in the signal weighting). Object value a at 2450 rpm (50636 in the signal
weighting.

The VSE determines the diagnosis value: (a/ 50636) / (t / 35790) = diagnostic value.

(a/50636) x (35790 / t ) = diagnostic value.

(35790 /50636) x a / t = diagnostic value.

(0.707 x a) / t = diagnostic value.

To simplify calculating a signal weighting it is possible to linearly divide the value of
the Y-axis B/E. However, the Teach-speed value must be 1.

It is possible to use ready defined curves or to produce or load own curves.
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7.3.5 Parameters > Signal input monitor

The purpose of the signal input monitor is to offer additional monitoring of
measurement signals or characteristics in the time domain in addition to the
frequency selective (i.e. narrow band) measurement of diagnosis objects. This
so-called broad band measurement makes it possible to give general information
about the total system by evaluating the raw acceleration signal of the sensors for
maximum acceleration (RMS in [mg]), average speed (RMS in [mm/s]) or input
process values. In contrast to the diagnosis objects this monitoring is in absolute
values.

The level values are determined without multiplexing, quasi simultaneously and is
permanently available to all connected sensors without interruption. This means
that time-critical monitoring such as crash recognition (0_pk_max) or time-critical
shutdown functions can be realised using the vibration monitor. Basically up to four
peak monitors (0_pk_max) and four RMS ([mm/s] or [mg]) can be simultaneously
monitored. If using the RMS value the default setting for the filter range is in
accordance with the ISO standards (2...1 000 Hz). The filter range can be freely
defined so that individual levels can be calculated.

Adjustable parameters

e Switching points: Swithing thresholds "yellow" and "red" as absolute
measurement values.

e Damping: averages, initialisation, response delay,
e Details: Measurement time, filtered / unfiltered measurement.
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The process monitor is used to directly monitor the speeds of input 1 /input 2 and
the input parameters of a measurement value input

Adjustable parameters

e Switching points: Switching thresholds "yellow" and "red" as absolute
measurement values.

e Damping: averages, initialisation, response delay,

Signal input monitor > Monitoring

The monitoring mode determine whether the vibration monitor should monitor. m
e RMS of the vibration acceleration in [mg]

e Maximum acceleration value in [mg], 0-peak

e RMS of the vibration velocity in accordance to ISO 10816 in [mm/s]

Signal input monitor > Switchpoints

efector octavis uses own limit values to monitor the vibration level within the time
domain and the measurement value inputs. Contrary to the diagnosis objects the
acceleration values are absolute for acceleration (unit: [mg]) and velocity (unit:
[mm/s]), or the relevant set unit for the measurement value input.

Two trigger levels can be defined (yellow and red) which can also be used to
switch the outputs.

Units:
1 mg=0.001g
1 g = 9.81 m/s? (gravitational acceleration)

Signal input monitor > History

Selective activating /deactivating and modifying of the integrated signal input
monitor history memory.

This is carried out for all diagnostic objects and signal input monitors clearly set
out in the history settings for the whole parameter set
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Signal input monitor > Damping
Averages

The signal input monitor values are sliding averages using an "exponentially
weighted moving Average" (EWMA). The new signal input monitor is calculated
using the previous signal input monitor value as per following example:

Example:

Set averages: 1/4,

previous signal input monitor value = 1 318 mg,
new signal input measurement = 1 634 mg

— new signal input value: (1 318 mg x 3/4) + (1 634 mg x 1/4) =1 397 mg
Initialisation

The diagnostic electronic process variables are reinitialised when rebooted,
variants are changed, after transfer of parameters or settings and after monitoring
("spectral view" only). Here it is possible to differentiate whether at start up of the
measurements the average of the diagnostic object value is continued with the last
determined values. or if the evaluation diagnostic object should start from "0".

Response delay

To avoid false alarms the response delay has the default setting 5. This means
that an increase in the diagnosis value is only shown after 5 increases in
succession have taken place. The effectiveness of the diagnosis information is
therefore ensured.

You can set the response delay between 1 (no delay) and 100.

The response delay reacts to deviations around the given limit value and also to
frequent deviations above or below this value.
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Signal input monitor > Details
Measurement periods

Longer periods of measurement ensure more stable measurement results. In
some applications, however, a shorter reaction time is required. Accelerometers
according to ISO 10816 require a minimum measuring time of 333 ms in order to
completely detect a vibration of 3 Hz.

Shorter measuring periods have the effect of additional high pass filters. For
example, a measurment time of 80 ms can reduce frequencies up to 12.5 Hz. m

Filtering

The filter can either be freely adjusted or the peak can be unfiltered over the total
frequency range. It can be useful to use an unfiltered measurement for e.g. the
monitoring of very slow rotating machinery (< =100 rpm).

Signal input monitor > Input value

During operation the input value is taken from the signal inputs input 1 / input 2 or
transferred using IP-protocol (octavis OPC-Server).

The condition of the signal input monitor is only monitored and signalled within the
working range. No monitoring takes place during the periodthe input values are
outside the working range.

Using the signal weighting function it is possible to adjust settings to monitor
outside the working range limits. In this case the limits for the working range
represent the range for which the signal weighting is to be created. The values
outside the working range are weighted according to the nearest signal weighting
point.
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Signal input monitor > Signal weighting

Depending on the input value it is possible to correct the measurement values.
The plotted values show how the characteristic values of a constant damage
change within the working range. The VSE takes these changes into consideration
during evaluation and calculation.
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The signal weighting comprises 128 values between 0 and 65535. The reference
value and the measured value are weighted according to the signal weighting
table (see example) - the reference value according to the given reference and the
measured value according to the measured input value.
Example calculation:
Reference r ati 72 Nm (35790 signal weighting),
Signal input monitor value: a at 117 Nm (50636 signal weighting)
VSE determines the measurement value: (a / 50636) / (r / 35790)

= weighted measurement value signal input monitor
(a/50636) x (35790 / t) = weighted measurement value signal input monitor
(35790 /50636) x a / t = weighted measurement value signal input monitor
(0,707 x a) / t = weighted measurement value signal input monitor
To facilitat the signal weighting it is possible to linearly divide the values of the Y-
axis B8, However, it only possible the set the reference value at 1.
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7.3.6 Parameters > History
Activating and deactivating the integrated history memory.
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The memory size amounts to 30 000 values including time stamp and speed
details. These are segmented to the activated diagnosis objects /signal input
monitors. The integrated real-time clock is battery-backed; the memory is a ring
memory.

The storage intervals are freely definable. The maximum value of the relevant
diagnosis object / signal input monitor is stored within one storage interval. To
save memory the speed details e.g. diagnostic objects with constant speed can be
deleted from the history memory (n).

From firmware 0.5.17 onwards it is possible to include or ignore storing the 2nd
working range or reference value (2).

It is possible to adjust settings so that the history records each change to variants
(v). However, each history record made due to a change to the variants shortens
the time memory available.

From firmware 0.6.8 it is also possible to store the average value of the values
measured during the interval.

From firmware 0.7.11 it is possible to adjust settings so that a history recording is
taken each time the limit value for "red" is exceeded (d).

If the measurement value of an object moves quickly between yellow and red
alarm (< 250 ms) and each red alarm is documented, these events can shorten
the sensitivity of the period the values can be stored. It is possible to interrupt
storage of new values for approx 1 sec (min. firmware 0.7.23).
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7.3.7 Parameters > Variants

The variant is always the decisive setting. In each of the 32 variants diagosis
objects / signal input monitors are activated or deactivated. As a default setting all
diagnosis objects /signal input monitors are active in all variants.

Overview E|
"-.r"ariantsl
012345678 9101112131415 1617183192021 222324 252627 2862930 31
Unbalance 4 | | | el | | | | | ({2 | (|| | | | | | | |
Bearing A5 S| | | | 2| | {2 (2| (| {2 (||| | | | | | | | |
Bearing_BS B e 3 3 | | ([ (| (D ([ || | | | | | | |
Toothing | | | | | 2| | ({2 (D (| | || | | | | | | ]| |
1/Effective value [ S| | | | | | | | | (T | (| (| | | | | | | | |
1/Peak [a_max) || e | | | | (| ({2 (| (| | | | | | | | |
Bearing A5 S| | | | | | ({2 | (| (||| | | | | | | | |
2/Effective value [ | | | e | | | | | 3 (T (| ({2 | (| | | | | | |
[w] &l
||:ﬁ|ﬁn|‘ L e e O Tt ey [ | B i I T e S o e R T B A P e B R e A T I
all VSE:

Up to 32 variants can be defined. Each variant can be activated or deactivated
using the setting dialogue and the efector octavis OPC Server software.

VSE100 only:

Electrically it is possible to activate or deactivate up to 9 variants using the level-
trigger (8 digital inpuots 1/0 1...8). An optional setting is available to carry out a self
test if a change is made to a variant.

A 24V = Variant 1

Trigger 0V = Variant 0
ON

Variant 1
OFF

Variant 0 ON
OFF
ON

Self-Test

(Option) OFF

A J
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7.3.8 Parameters > Project

The purpose of the header data is to describe the application. The free text inputs
are stored in the parameter file and in the diagnostic electronic (VSE).

— Company

— City

— Address

— Machine location

— Machine spec. m

The purpose of the project description is to archive project notes. In the diagnostic
electronic (VSE) the first 104 characters are stored, in the parameter file all data is
stored.
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7.3.9 Parameters > Sort ID

Changes to the parameter sets can lead to a new configuration of the diagnosis
objects with reference to their object-ID. This is valid in particular for inputs
concerning the RPM-object-ID. Therefore when using the OPC server (article
numbers VOS001...VOS004) you should, prior to transfering the parameters to the
VSE, align the ID sorts with the configuration of the OPC client in use.

Menu [Parameter] > [Sort ID...] or
symbol ' &

o 1 Constant d # | | The diagnosis objects/zignal input
Obijectl Sho onstant spes RPH-Object! Counter] monitors can be found in the octavis
'Unbalance 555 - 555 rpm OPC server software [article number
WOS001..W0S004) at the pasitions
. Senzor 1 Input 1 . indicated.
Object2 @Bealing_AS 2. 5000 rprn FPM-Object2 Counter2
Another sort possibility iz to drag the
diagnaziz ohjects/signal input monitars
Object3 Eéngsor 1. BS :J;S CanUmDand 0 RPH-Objects Counter3 with the mouse and to drop them on
CEEL) - ({10 another position,
i Sengor 1 Input 2 o The zame applies ta the [zpeed-linputs
O | et 3000- 144000 Hm | T-Obisctd et {Button [>>]).
. Sensor 2 B .
Objects @Bealing_AS intern RPM-Objects Counters
Input 2 Input 2
Objectt BRI it monitar 0- 176 rpm RPM-Objects Counters
. Sensor 1 :
Ohject? ® Feak (5 mar] RPM-Object? Counter?
8 Senzor 1 .
Objectd ® Efiective vaiue [v] RPh-Objectd Counterd
. Sensor 2 : 1407
Objectd @ Effective vaue [v] RPH-Objects A Counterd
Object10 RPh-0Object0 Counter10
Object11 RPM-Objectl1 Counter!l
v
[ Ok ] [ LCancel ] [ Help ]

Sensor

Use the mouse to move the diagnosis object fields (e.g. &+ ) to the required
ID positions (e.g. "Object8”). If an ID position is already occupied then the
diagnosis object fields are swopped.

Eingang 2

The same procedure is valid for the input fields (e.g. =5uwmw ) in the right column.
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7.4 Data / Files > Measuring data

The measuring data window is used to visualise the recorded data in chronological
order with | » . Use the symbol [Pause] ! ! to "freeze" the recording. The detail
screen symbols MM enable to switch to the previous or subsequent data set of
the recording during standstill.

It is possible to switch to the views of individual sensors for recordings of
subobjects, objects and diagnosis values. The recordings contain the measuring
values for all sensors. (For technical reasons this is not possible for the spectral
display).

Recording of object and diagnostic values can also be shown as line diagrammes
similar to the history function B

7.5 Data / Files > History
Displays the history information which is read out and/or stored as a file.

W H_172.019.014.246

24/0312011 12:56:27 ((GMT) Dublin, Edinburgh, Lissabon, London)

2.400

1.600
1.400
rpm
1.200
1.000
200
EO0
400
200

il
10.07.2008 00:00

[GMT] Dublin, E dinburgh, Liszabon, London Obiject value Speed
[ &verage walue [ 2nd“working ranc

Senzor 1 [mg / mm/g) Sensar 2 [mg ¢ mm.z] Input 2 (M)

. | |Effective value [¥] . | |Above permissable value

o | |Effective value [¥]
5eming 55 = Footing]
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The screen can be extended individually to display several values. If within the
given time the parameters (including Teach values) of the shown diagnosis object
have been changed, the values which have been recorded before the change has
taken place are shown in a slightly darker coloured line.

When the data is imported the time stamp is extrapolated to the relevant local
time. The display can be switched to show any time zone.

Note: If the clocks have changed during the reporting period, the data stored
before the change will also be shown in the currently valid time.

Tip: GMT/UTC has no time difference (summer/normal time).

The relevant measurement time points of the applied speed or — if set — the input
values of the 2" working range can also be displayed (dotted line, scaling axis
right).

It is possible to zoom into the diagram by drawing a rectangle (keep left mouse
button pressed and drag from top left corner to bottom right corner). To zoom out
again repeat in the opposite direction.

Using the right mouse button it is possible to show the limit value of a selected
diagnosis object/signal input monitor, the cursor and determine the scaling up and
down of the left Y-axis.

64



Octavis Software VES003 v3.0

W H_172.019.014.246

Undo zoom
v Limit walues
v Cursor

GEVTI SN & automatically

Scaling
Minirmurn - #

2.200
2.000
1.800
1600
1.400
rpm
1.200
1.000
200
B0
400
200

08.07. 2003 15:03:03

Curzor 2

09.07. 2003 11:41:23

Cursor 1
Bearing_AS

00 20h 38 min 20 sec
150515 5.01 ma] Bearing_AS

11:358:44 584 maf

[GMT] Cublin, Edinburgh, Lizzabon, London Object value
[ Average value

Senzor 1 [mg £ mm/s) = 2 [mg # mnmz)

e cive value v bcaing 45

| |Effective value [¥]

4

" [Bearing BS " Foothing

Speed
[ 2nd“working ranc

Input 2 (M)

| |Above permissable value

The arrow keys ([arrow right], [arrow left]) can be used to move the cursor.
Input focus on the left cursor with [Pos1] or [Strg]+[arrow left],
input focus on the right cursor with [End] or [Strg]+[arrow right].

The symbol [counter] | @ can be used to open a window showing the counter

readings.

The symbol [Diagram to clipboard] -2/ can be used to copy an inverted copy of the

diagram to the clipboard.
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7.6 Settings

The diagnostic electronic settings can as for parameters also be created "offline"
and forwarded in file format.

Following settings can be predefined:
— Password protection
— Sensors
— Sensor self-test
— Network
— Variants.

Settings which have not been specified are not affected when transferred to the
diagnostic electronic (VSE). The previous setting remains.
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8 Tools

8.1 Tools > Search VSE
Menu [Extras] > [Search VSE...]

|P-Adress Host name MALC-Address

192 168.000.246/3321  pamn] 484 000201 30:14:FC
192.168.000.171/3341 00:02:01:30:01:86
192168.000.132/3321  mpk45 00:02:01:30:00:C4
192.168.000.083/3321 000201 30:00: G
192.168.000.108/331 00:02:01:30:01: 86
192.168.000.082/331 00:02:01:30:00:04
192.168.000.084/331 000201 30:00:BB
192.168.000.085/3321 00:02-01:30:00:C0
192.168.000.080/3321 000201 30:00:C5
192.168.000.079/3321 00:02:01:30:02: 79
192.168.000.081/331 00 02-01:30:00:B9
192.168.000.073/3321 00:02:01:30:02: 77
192.168.000.077 /3321 00:02-01: 30:02: 6B
192.168.000.076/3321 000201 30:02: 70
192.168.000.075/3321 00 02:01: 30:01:.02
192.168.000.074/331 00:02:01:30:01:64
192.168.000.07 343321 00 02:01: 30:03:FA
192.168.000.07 243321 00:02-01:30:02:43
192.168.000.071/3321 00 02:01: 30:02:92
192 168.000. 17043321 uewd™d 00:02:01:30:02:94

The above lists shows only units with firmware version 0.6.8 onwards which are
located in this/these subnet(s).

Double click one of the listed units to annex it to the VSE overview tree and to
establish connection.

Note: The search can be repeated at will.
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8.2 Tools > Rolling element bearing database

The rolling element database contains the most common rolling element bearings
from different manufacturers. These can be defined by inputting the bearing short

description.

o Laper_AS |:|@ El

DIM bearing code @m;mg

DIM Beanirg code Seanch pesul

205 MTR 5415 3565 anr
G205 SKF 5415 2565 475

G205 Ko 5.416 %564 47

[+] G205 XL 5.415 3565 4715
B205 SHA 5423 3576 467

O 605215 FaG 5435 3565 4 E05
[] 6HEZR... FAG 543 357 4631
[] g205.E FAE 4,982 3013 3828
[ e205E SKF 4982 eIk 3628
[ &205 SHF 449849 am 3T

5205 | | DIM Beating, | Manufachuer  Irnes race Outer 1ace Ralng slzm.,

requred lieguency vandow

o
e
o

o 00 00 W W W W W W W

5%

0x
— hchual

— Seaich

T (o )

If the required rolling element bearing cannot
be found in the database, you can enter the
bearing description, the frequency factors and
the search radius manually. (— image).

Please note that some manufacturers' specifi-
cations only give half the frequency factors for
the rolling elements.

The bearing calculator can be used to calcu-
late the order numbers if the bearing geometry
is known.
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DIM bearing code | manual input |

Bearing_AS DI bearing code Frequency window
|205 | 248 [ %

Frequency factars

Itner race Oluter race Ralling elerments
EE I [ |

[ Bearing calculator »» ]

DIN bearing code | manual input |

Bearing_AS DIM bearing code Frequency window
|5205 | |2.48 |z

Frequency factars

Inner race Outer race Ralling elements

[ Beanng calculator << ]

Mo ralling elements Ralling element diameter [3)
B June i

Pitch cycle diameter [2] Contact angle 1]

385 mm D deqree
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8.2.1 Short description (=DIN)

Each standard rolling element bearing has a short description according to
DIN 623 with which it can be clearly assigned to a particular group of bearings.
The geometric data can also be identified from the description. The ball pass
frequencies are also described.

Suffixes and prefixes normally do not have any influence on the balls pass
frequencies. Only the suffix "E" usually indicates a reduced number of rolling
elements and is therefore relevant for the ball pass frequency. Differences
between the manufacturers are on the whole marginal. Bearing descriptions with
more than five digits are special constructions. In this case you should consult the
manufacturers’ database.

4 B & &
@i
=l oo

1 2 3 o 5 6 7 N
Width &
diameter, series 0: angular ball bearing double row
Bore code 1: self-aligning ball bearing (double row)

2: cylindrical roller bearing double row
3: tapered roller bearing
4: deep groove ball bearing double row

hvd | | | 5: thrust ball bearing (axial loadability)

X X X X X 6: deep groove ball bearing (single row)
7: angular contact ball bearing

|—| 8: cylindrical roller thrust bearing

Type code N: cylindrical roller bearing
C: CARB® roller bearing

The last two digits define the inner diameter of the bearing multiplied by 5:

Example:

Bearing 6(0)212:

Inner diameter = 12 x 5 =60 mm

Important: The data pertaining to the different bearings is a service offerend
free of charge. We cannot guarantee the correctness of the data. If in doubt or if
the required rolling element bearing is not available please contact the bearing
manufacturer.
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8.3 Tools > Object-ID

Shows the object-ID used for the octavis

= & Senzor Senzor 1 - Un
OPC server. . Diagnosis obiect
'é';‘:r‘im: 0 (OPC Objectt) | o e
. + mo_=>
P_ress [Strg] key and using the mouse Bearing BS Teach vale:
click on the relevant diagnosis object 2 Toothing ILgmgt va:ues;eI:
il Cimmbiam ci=hom 10 it walirz He

listed in the diagnosis tree.

8.4 Tools > Start parameters

Following start parameters are available:

Start parameter

Properties

IEPE

For units with board-version 3 or lower it is also possible to set
[Sensor 1] as IEPE-sensor

FRAME-left_top_right_bottom

The screen range available for parameter setting software VES003

aaa.bbb.ccc.ddd

A connection to diagnostic electronics VSE is being created with
given IP address (aaa.bbb.ccc.ddd)

aaa.bbb.ccc.ddd/eeee

A connection to diagnostic electronics VSE is being created with
given IP address (dito, eeee= port number)

IPPORT It is possible to create connections to the diagnostic electronics
VSE with the same IP address provided different port numbers are
used.”)

NOCONNECT At program start-up it is not possible to create an automatic connec-

tion to the diagnostic electronics VSE.*)

*) Can also be found under [program settings]

Use:

Start the software using the command line and add the required start parameters.
These should be separated by a blank. The order is not important.

Or create a link with octavis VES003.exe. Click on the link using the right mouse
button to open the property information.
Input box [Target]: input a blank after the file name and then the start parameter.
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The example given below opens the software at position 100 pixel to the right, 200
pixel down, 1 024 (1 124 - 100) pixel wide and 768 (968 - 200) pixel up.

Shortcut to octavis_YESOO03.exe Properties E| E|

Generall Shoartcut |E|:|m|:uati|:|i|it_l,l

I'JE'l | Shortzut bo octavis_WESO03. exe

Target type: Application

Target location: F:\

Target: tavis_YESO03. exe’ FRAME_100_200_1124_363

Start in: F:h

Shartcut ke | Mone

Bur: | M armal window b |

Comment;

’ Find Target... ] ’ Change lcon... ] ’ Advanced... ]

ak. l [ Cancel Apply
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8.5 Tools > Evaluating the rolling element bearing

The following table can be used to obtain a basic qualitative evaluation of the
rolling element bearing condition:

Step 1: Undamaged bearing

Raceway: Mo damage

FFT spectrum: no ball pass frequencies

H-FFT: no ball pass frequencies

Feak_max: low level (usually clearly below 5000 mg)

Step 2: Initial bearing damage

Raceway: small surface damage to the raceways (just visable)

FFT spectrum: no ball pass frequencies
H-FFT: ball pass frequencies (frequency factor 1) of BFFI, BFFO, BSF

Feak_max: low level (usually clearly below 5000 m)
Step 3: Spreading bearing damage
Raceway: larger surface damage to the raceways (several mm)

FFT spectrum: no ball pass frequencies
H-FFT: ball pass frequencies (frequency factor 1) of BPFI, BRFFO, BSF increased

Peak rmax: high level with strong deviations
Step 4. Advanced bearing damage
Raceway: severe damage to all rolling partners

FFT spectrum: harmonics due to increased bearing play
H-FFT: ball pass frequencies (also multiples) of BPFI, BPFO, B3P increased, in

addition bearing cage frequencies also visible
Feak max: high level with strong deviations {usually above 15g)

In addition to the above the development of the characteristics should be followed
over a few weeks (e.g. by reading out the history memory) and then make any
necessary adjustments to the limit values.

The absolute measurement values of the bearing condition can be estimated as
follows:

octavis object value
Eearing (= BEFFO+EFPFI+BSF) 120-550 rpm A00-1000 rpm 1000-3000 rprm | 3000-12000 rpm

= 550 my
450 - 550 my
380 - 450 mg
250 - 350 my
150 - 250 my
a0 - 150 my

0- 50 g
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For speeds below 120 rpm we recommend also using the vibration monitor
function for peak_max.

Yibration rmonitor (filtered and not filtered)
peak_max A0 - 120 rpm

3000 - 5000 my
1500 - 3000 mg
1000 - 1500 my
500 - 1000 my
400 - 500 my
300 - 400 my
200 - 300 my
100 - 200 mg
0-100 mg

If the levels are higher than the recommended alarm limits right from the
beginning, then following steps should be taken:

e increase the damping to lower the evaluation of sudden influences

e reduce the search window for the damage frequencies
— narrower frequency bands are less subject to interference

e as last step it is possible to take diagnosis measurement in the working ranges
or using external trigger signals during interference free operation.

Important: Diagnosis measurements (bearing condition, gear diagnosis...) have to
be taken under reproducible conditions. Constant detection is not so important as
reliable diagnosis information!

73



Octavis Software VES003 v3.0

8.6 Tools > EMWA averaging

74
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8.7 Tools > Time domain evaluation

According to ISO 10816 it is possible to make a basic quantitative time domain

evaluation.

Individual diagnosis objects (e.g. unbalance) measured in [mm/s] and RMS can
also be orientated on the values.

Legend:

A = New machine condition
B = Unlimited long-term operation allowable
C = Short-term operation allowable
D = Vibration causes damage

For applications involving fast rotating machines (Machine tool spindles) it is
necessary to differentiate between unbalance and time domain monitoring.

g-Monitor Large electric Middle sized electric | Pumps with impellers | Pumps with impellers
mm/s RMS machines machines with several blades with several blades
(10...1,000 and seperate drive and integrated drive
Hz) P =300 kW...50 MW P =15...300 kW P> 15 kW P>15kW
Machines with shaft | Machines with shaft
height > 315 mm height 160...315 mm
fixed flexible fixed flexible fixed flexible fixed flexible

Permissible residual unbalances are aligned according to the prescribed
unbalance classes (A...D) and are considered acceptable up to 2 mm/s.

Sensible thresholds for time domain monitoring (10...1 000 Hz) in metal cutting
processes are approx 10 mm/s for early warning and 15 mm/s for alarm.
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8.8 Tools > Extended diagnosis

Diagnosis examples:

Machine standing evenly: loose fixture

FFT:1.0;2.0; 3.0 x fx

Giear mesh; tooth error

FFT and H-FFT: 1.0 x fn

el T 4
I: _:_T .'I
N SCSY Gear mesh: shear force too high FFT: number of teeth x fn
A
|"{?\T\|: Sleeve bearing: instabile lubrication FFT:042-048 x fn
Sleeve bearing: wear FFT:1.0;20;3.0 x fn
7y pump: lobe impeller FFT: number of vanes x fn

pump: cavitation

H-FFT:1.0;2.0.....n x fn

76
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9 Lexicon

9.1 Net Command

The Net command is a standard TCP/IP protocol. The data to be transferred
comprises three parts:

e News-ID

e |P command-ID

e Speed information.

The News-ID is fixed at "38".

The IP command-ID is derived from the diagnosis object in question (— following
screenshot).

gnosiz object [ History (> Yariants > Project
g output: narmally clozed /01 Logic /0 5 Wards-
rellow /0 2: Logic [/0 B: Yards-

140 3: Warl Marl [0 ¥: not in use
ied /0 4 War2?- [/0 2 not in uze

alement bearing?,  Met Command ID: 2 [OPC: EPM-Object3] A

3000 rpm / 73 Hm] " orking range: 120 - 3000 rpm

each Dreviation: control

Teach 2nd “Working range: IN 2
Working range: J-144 Hm

iy Averages: 172

ed [not specified]

-1 11 -1

[ritialization: Continue averaging

The speed information is given as a floating point value in the value range of 4 bit
floating point number according to IEEE-standards.

The values to be transferred are composed as follows:

2-byte integer {Little Endian)

2-byte integer (Little Endian)

Low byte | High byte

Low bivte | High brvte

4-byte floating point to IEEE
I

Message ID

MNet Command 1D

Speed

38

2

1500

7
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9.2 CSV (separator) (*.csv)
9.2.1 CSV > Diagnostic value (LED)

The CSV values are separated using a semicolon (;), as in this example opened
with "OpenOffice Calc"

The decimal separator used is the character used in line 1, column N.

Note: The contained data can be shown differently depending on the program

used.

A | B [ € [ o [ €& [ F [ & [ w [ ¢ [ 3 [ ® [ v [ ®w [ wn [ & [ ®» [ & [ rR [ 5 [ t [ uw [ % [ w [ = [ v [ z [ &
1000 002002 002.005.0-001 0004 oo ooo12  ood om 0002 oo1 0005 Ll L} L} L1 Jilgd *O00DD D

2 (100,000 000007.4-000,000 f+1 140859891
[ 3 D Sensor 1km/s?

L Sensor 2vmfet
[ 5 2 Sensor 3km/s

6 3 Sensor 4k mis?

ER ] 2 a Unpalang 10000 20000 6.0000 1 0 1 oo -0 01 2 1.0000 Unbalance [ Teach] (Vellaw: 2,00 x TeachiRad: & 00 x Teach) # Unbalance /f Sensor #) (Sensor 1)

3 M 0 0 Beating_» 10000 50000 1000080 1 0 01 -0t m 2 0 5000 Baaring_AS [x Teach] (Yellow 5,00 % Teach/Rad: 10,00 x Taach) #/ Rolling slament bearing # Sensor #0 (Senser 1)

9 0 0 Bearing ¥ 10000 50000 1000000 1 o 02 o4 o] 2 1.0000 Bearing_BS [x Teach] (Yellow: 5.00 x Teach/Red: 10,00 x Teach) # Rolling glement bearing # Sensor #0 (Senzor 1)

i -3 0 (1) Effiegt* 10000  7.0000  11.000#1 0 1 03 - 02 4 1.0000 Effective valug (4 [mmis] (Yellows 0,007 [mm/s}Red 0,011 [mm/s]) & Sensor # (Sensor 1)

1 2 a (1) Peak * 1,000 2000000 6000 0000 0 ] 03 o [ir} 4 1.0000 Peak (a_max) [mp] (Yellaw: 2000 [mg}Red: 6000 [mg]) # Sensor &0 (Sensor 1)

12 0 1 Bearing » 10000 50000 1000080 1 o 0 -0 (1] 2 0.6000 Bearing AS [ Teach] (Yellow:. 5,00 x Teach/Red: 10,00 x Teach) # Rolling element bearing # Sensor #1 (Sensor 2)

15 4 ] (INZydpe 10000 100.000 120.000:0 ] 1 03 .01 01 4 1.0000 Upger limit monitar [Mrm] (Yellow: 100 [Mm]/Reg: 120 [Hm])

14 3 1 2) Efectt 10000 7.0000 1100001 0 1 03 -0t [iF] 4 1.0000 Efiegiive valug (4 [mmis] (Cellaws 0,007 [mm/syRed: 0,011 [mds]) # Sensor #1 {Sensor 2)

15 lﬁ 1 a Toothing* -10000 40000 8.00000 0 a 0o -0t -01 1 1.0000 Toathing [ Teach] (Yellow: 4,00 » Teach/Rad: 8,00 x Taach) # Others f Sensor #0 (Sensor 1)

e mo oo Speed e 10000 50000 Speed freguency [min/s| # nbalance (Yellaw 200 « TeachiBed: 60 x Teach) # (Sensor 1)
[ 17 o 12 1 o 1.0000 5000011 Subobiect [ma] 7 ]D,gmm (Ye 2 400 « Teach/Red: 8.00 x Teach) & (Sensor 1)

18 002 06 b 30000 0.0000 [Sx@Ad@n] 4 anz) &qv_g permissable value (Yellow: WDJ,UU \'ng_;ry'ﬁgﬂ 120000 = Teach) # O

15 003 o1 Inner racé 11,2080
20 a o Outerrar  B.7920  2,0000 Outer race [mg) Eleann_g_AS {vellow. 50 » TeachiRed: 10,00 % Teach] 1f (Sengor 1)
| z1 005 o1 Raolling gk 7.8770 lemeants [mal # Bearing_AS [¥allow: a0 hiF\ed 1000 x Teach) & (Sensor 1)

[ 22 0D6 2 loner race 12,244 20000 Inner l'Q.C,Q [mg] & Bearing_BS (Yellow: 500 » Teach] 00 x Teach) # (Sensor 1)

23 007 0z Oulerrar 57560 20000 Ouler race [mg| # Bearing BS (Yellgss 300  TeacRed: 10,00 » Teach) / (Sansor 1)
|24 B 02 Rolling ek B.4250 20000 Rolling elemens [mg] // Baaring_BS (Yellow: 500 « Teach/Red: 10,00 » Teach) # (Sensor 1)
| zs 0N 05 Inner race  11.2780 20010 Inner race Imql /i Baaring_AS (Yellew. 500 » Teaqrvﬂed ED x Teach) // (Sensor 2)

26 m2 05 Oulerrap B7220 20010 Quler rage [ma] # Bearing_AS (Yellew 500 x Teach/Red 10,00 x Teach) // (Sensor 2)

27 D3 05 Rolling gk 74330 20010 Rolling glements [mg] 7/ Bearing_AS (ellow: 5,00 xT@g_;!vﬂ_g;[ 10,00 » Teach) # (Sensor 2)

28 03 00000 00030 00020 01250 00000 000000 0 a2 01 -0t -01 a1 01 -0t 01 a1 01 -01 01 01 -01 -0t 01 a1 -01
[ 25 M 65535 B5535  BA535  B5G635 65535 65535 BGG35  BAS535  BAA35 BAS35  BAS35  ES635  GAA35 BAAI5 BA535  KS535 BAA3S  BAA35  BA535 B5535 65635 BA535 BAG535 B5G35 65535 6543
| 30 0D 55635  0EE3T  EA536  BOG3S  B0635 G530 ED536 bS53 60635 BER35  ES536  BOS3S 69635 6E830  BS536  BO535  BOE3S  6E535  BAS35  BOG3S  B5ERS  BEA35  EAS3E  B5535  GBERS  BESS

i m enwelopedD 00000 0.0000

az 01 Ghoniio 0 0.0000 00000
|3z o GMonitop 00000 0.0000
BN 1942 00000 0.0240
T Envlope2 00000 00240

36 05 envelopes 2 00000 00240
| a7 05 emeloped? 00000 00240
N 00590 0.0000

3 08 0.0380 00000

40 8 0.0550 00000
s |10 00080 01190
4z I T] 1 [ ¥ 551510 £55 4900

43 M oo oo 1 Li ¥ 20000 E000,0000

44 02 oo 0z 1 L ¥ 120,000 20000000

+5 03 0o -01 1 r v 05100 14900
) il ol i Nm o * ¥ 25908 1440002

47 Time D Malue  Speed  Status  LED ObjectlFOUTT  OUT12 1018 aux1  aux2  aux3d  pwxd  aux5  aux6 a7 aux8  aux®  aux 10 amx 11 aux12  aux 13 aux ™ awcdS  aux 16 aux

+r 127 MR N7 M 123R mm nnn nnn nn nnann man nnn nonnn mann mees nnm1 n=nnn mnanm nnmn nnnn nonnn mnnn mnnn nnn nonnn nmnn mnnn nnnm nnmn

The most important header data in this case can be found in lines 7...15 (violet,
diagnosis objects) and 42...46 (yellow, speed values).

Violet:

Column

Content

A

identification number (ID) of the diagnosis objects

P

information pertaining to the diagnosis objects in clear text

e.g. object name, output unit and limit values

Yellow:

Column

Content

A

identifikation number (ID) of the speed values

E

the unit

a description of the value inputs
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A B | c | o | E | F [ 3 £ | L [ m m | o [ r [ aq R | 5 | 1 [ wu v | w | A
45 M3 od -01 1 i F 05100 1,4%00
Ea 01 01 0 Mmook » 29358 1440002
| 47 Time D Value  Speed Statis LED  Object!POUT1 OUT12 1018 aux1 awc? aux3  auxd  auwx5  awx6  aux?  aux8  aux9  awx10 aux1l aux12 aux13  aux 14
48 27 0E20M10 151414 03 0123 00001 00000 000 o 0.0000 000 oo 00000 00000 00555 00001 03000 00001 00000 000 00000 00000 OOO0D 00000 00000 00000
4% ZTO0B2010 151414 04 231003 0000% 00000 Omd m 0,0000 000 om 00000 QOO0 00555 00001 03000 00001 00000 Q0000 00000 00000 00000 00000 00000 00000
50 7082010151414 02 01861 00001 00000 Ooo m 0,0000 000 oo 00000 O0DDQ O0S55 00001 03000 000071  OO00D 00000 DDOCO 00000 DOODD 00000 00000 O00ao
51 :27 082010151414 06 00000 00001 100000 Dog (] 10,0000 000 0oa 000co 00000 00555 00001 03000 Q0001 00000 00000 00000 00000 00000 00000 00000 00000
sz 2082010 15:14:44 03 01157 00001 00000 OO0 w 0,0000 000 oo 00000 Q0000 0055 (00001 03000 00001 00000 00000 00000 00000 0O00D 00000 00000 00030
| 55 27.08201015.14:14 04 228455 000CH  00COD QOO o) 0,0000 000 oo 00000 QOO0 0055 QOOD1 03000 00001 00000 00000 00000 00000 00000 00000 00000 0000
| 51 7082010151414 08 03005 00001 000O0 00O L] 0.0000 000 oo 00000 00ODD 00S55 00001 03000 000071 00000 O00OO0  DOOOO0 00000 0OOOD 00000 00000 Ooodo
5 7082010151414 06 00000 00001 00000 OO0 o 0,0000 000 oo 0iooo 0000 00555 00001 03000 00001 OOOOD D000 DODOO 00000 DOODD 00000 00000 O00an
S6 7082010151414 03 01001 D000 00000 0o o 0.0000 0cO oo 00001 00000 00555 00001 03000 00001 00000 00000 DO00CO 0caoo 00000 000CO 00000 00aoo
| 57 27082010 151414 04 227359 00007 00000 000 w 0.0000 000 oo 00001 0O00OQ 00555 00001 03000 00001 00000 00000 D000 00000 00000 00000 00000 Ooodo
| s& 27.08.2010 151414 05 03487 00001 00000 00O o 0.0000 000 oo 00001 DOOOD 00555 (Q0O01 03000 00001 00000 QODOO0  DOOO0 00000 0O0O0 00000 00000 Ooodo
59 7 OE20101514:14 06 00000 0000f 00000 Doa o 00000 000 ooa 0ioo0. O0ood 00555 OOO01 03000 00001  0O0OD QOO0 DODO0 00000 OOODD 00000 00000 O00an
60 27082010 151414 03 00915 00001 00000 0o m 0,0000 000 om 00000 OODOJ 00555 0OOO1 03000 00007  OOOOD 00000 0ODDO 00000 OOODD 00000 00000 O0Odo
| 61 2FO0B201015:14:14 04 205649 00007 00000 00O w 0,0000 000 oo 00000 00000 00555 00001 03000 00001 00000 00000 00000 00000 00000 00000 00000 Ooodo
| 62 27082010 151414 08 02885 00001 00000 00O w 0.0000 000 oo 00000 DOOOO 00555 Q0001 03000 00001 OOODOD  OQODOO0 D000 00000 0O000 00000 00000 Ooooo
63 27 D200 151415 06 00000 00001 00000 000 o 00000 000 oo 0ioot 00000 00555 00001 03000 00001 00000 00000  DOOO0 00000 OOO00 00000 00000 O00d0
61 27 0B2010 151415 03 00733 00001 00000 O] m 0.0000 000 oo 0a0ot 00000 Onss5 OOOD1 03000 00001 OOOOD  QOOOD  OOOO0 00000 OO00D 00000 00000 ODoao
e T NRANIE111E 4 TIRREGT MM AoEOn o m fnanm ann rn MM AN ANSAE COANT PANON AACNT OOOAD AOAON OO0 00N 0000RC 06 A0cn - Aeeen

The data being recorded are below the title line (in this case line 47):

Column | Content

time stamp which is exact to the second

ID of the relevant diagnosis objects

measured value in the unit, which is given in the header for the diagnosis object

speed assigned to the diagnosis in [rpm]

more measurement details (as a bit mask):

M m|O(O|®T| >

status of the LED display (as a bit mask):

Bit 0: Sens1 Yellow
Bit 1: Sens2 Yellow
Bit 2: Sens3 Yellow
Bit 3: Sens4 Yellow

Bit 4: Sens1 Red
Bit 5: Sens2 Red
Bit 6: Sens3 Red
Bit 7: Sens4 Red

diagnosis object ID, the value of which is output on OUT1

output current on OUT1 in [mA]

I switching output status OUT1 and OUT2 (as a bit mask):

Bit 0: OUT1 switched

Bit 1: OUT2 switched

switching output status 1/0 1...I/O 8 (as a bit mask):

Bit 0: 1/0 1 switched
Bit 1: 1/0 2 switched
Bit 2: 1/0 3 switched
Bit 3: 1/0 4 switched

Bit 4: 1/0 5 switched
Bit 5: /0 6 switched
Bit 6: 1/0 7 switched
Bit 7: 1/0 8 switched

K, L input values in [rpm] for input 1/2 or in other units

M...AJ

M "aux3"
N "aux4"
O "aux5"

IDO
ID 1
ID2...

valid speed values in [rpm] or in other units, which are given under speed in the header:
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9.2.2 CSV > Objects (OBJ)

The CSV

values are separated using a semicolon (;), as in this example opened

with "OpenOffice Calc".
The decimal separator used is the character used in line 1, column N.

NOTE: The contained data can be shown differently depending on the program

used.

B | € | o | E | F [ & H [ ¢t [ 31 [ & L [ m [ N [ @ P | o [ mrR [ 5 [ 1t [ u [ % [ w E [ v [ =z
002002 D02.005.#001 004 oooe ooooo ood ] ono2 oot oo . A : * v ¥ + h¥ HOOJOD O
000,007 000,000, 01140859851
Sensor 1kmis’
Sensor 2Hmis?
Sensor 3rmis?
Sensor 4km/st
2 Unbalang 10000 20000 60000 1 a 1 oa -01 -1 2 1.0000 Unbalsnce [mmfs] (Yallow 2,00 x Taschifed: 6 00 x Teach) # Unbalance # Sensor #0 (Sensor 1)
o (I Bearing » 1.0000 50000 10.00000 1 0 o -01 ] 2 0.8000 Bearing AS [mg] (Yellew: 5,00 » Teach/Red: 10,00 x Teach) # Rolling element bearing /' Sensor 30 (Sensor 1)
o o Bearing_» 10000 50000 1000000 1 0 02 04 o 2 1.0000 Bearing_ BS [my] (Fellow: 500 » Teach/Red: 10,00 x Teach) # Rolling glement bearing & Sensor # (Sensor 1)
3 0 (1yEflectr 10000 70000 11.00001 ] 1 03 -0t 1] 4 1.0000 Effective valuz () [mmis] (Yellow 0,007 [mms]/Red: 0,011 [mmfs]) # Sensor # (Sensor 1)
2 i (1) Peak » 1,000 300000 6000 0000 0 0 03 01 02 4 1.0000 Peak (3_max) [mg] [Yeliow: 2000 [mg}/Red: 6000 [mg]) # Sensor 40 (Sensor 1)
o 1 Bearing_» 10000 50000 10,0000 1 0 o -01 aa 2 0.5000 Bearing A5 [ma] (fellow 500 x Teach/Red: 10,00 x Teach) / Rolling slement bearing // Sensor #1 (Sensor 2)
4 ] (INZyAbgr 10000 100000 120.000:0 1] 1 03 01 o 4 1.0000 Ugper limit menitor [Eg@AR0] (Yellaw 100 [E,@A 0 Red: 120 [E@A430])
3 1 () Effiectr 10000 7.0000 1100001 ] 1 03 o1 02 4 1.0000 Effactive valug () [mmiz] (¥ellow: 0,007 [mmée}Red: 0,011 [mms]) # Senzor#] (Sensor 2)
1 0 Toothing » -1.0000 40000 B.00100 o a oo -01 -0 1 1.0000 Toothing [mg] (Yellow: 4,00 % Teach/Red: 8,00 « Teach) i Others /f Sensor #0 (Sensor 1)
000D Dooao 00020 04250 00000 000000 1] 0z -0t -01 -0 01 -0 -01 - 01 01 - 01 -0t -01 01 01 0
B9535  BOO35  BS535  BS53S BEEDS  BOS35  BS535  BOS3S G535 BE535  ES535  BS535 65535 BS535  BSS35  BSE35  B5535  BS535  BOS35  BSA35 65535 BS535 BS535  BARE3S  BES3S BE
B5535 BS535  BS535  BS535  BOE35  bOh35  BS535  BOSI 65535 BE535  BSG35  BOSI  B5E35  BS535  ESD35  BSS3S  BES35  BE535  ES535  BRS3S  BES3 BE535  BS53 BREIS BES3S BE
envelope#0 0.0000 00000
GhionitomD 00000 00000
GMionitgr0 0.0000  0.0000
envelone#2 0.0J00 00240
envzlopekl 0.0000 00240
anveloper 0.0000  0.0240
anelopard 0.0000 00240
Ghionitom1 0.0380 00000
Ghlonior1 00330 00000
ervelope 41 0.0590 00000
[2s 10 arvalper3 00030 01180
30 00 o Sl 1 L * 554510 5554500
a0 [il] 0o 1 G » 20000 EDI0,000D
] fil] 02 i v » 120,000 3000,000D
3z 03 oo Ul 1 L * 0500 14900
L o1 01 o N [ ¥ 25098 1440002
35 Time ID Malue Speed Stats  LED ObjectlFOUT1  OUT1,2 V018 aux1  aux? aux3  auxd aux5 aux6  aux7  awx8  auxd  aux® aumx1l aux12 aux13 amx 14 aux15 aux 16 a
36 301218900 0.000000000 00000 000 oo 0.0000 003 131 00000 (0000 00885 00001 03000 00001 00000 00000  QOODO 00000 0DOOO 00000 Q0000 0O0CO 00000 00000 OC

The most important header data in this case are given in lines 7...15 (violet,
diagnosis objects) and 30...34 (yellow, speed values).

Violet:

Column

Content

A

identification number (ID) of the diagnosis objects

P

information pertaining to the diagnosis objects in clear text
e.g. object name, output unit and limit values

Yellow:

Column

Content

A

identifikation number (ID) of the speed values

E

the unit

a description of the value inputs
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A [ & 5 oD | E | F | & H [ 1t [ 3 [ & L [ m [ w [ o P [ @ [ R [ s T [ uw [ W W ¥ [
| 32 02 oo (17} 1 L ¥ 120,000 2000.0000
33 03 oo -0t 1 [ ¥ 05100 14300
Ea o1 il i [ b 25398 144 0002
3= Time I Value  Speed Status LED  ObjectlbOUT1  OUT12 KO1% aux1  aux? aux3  auxd  aux5  auxé  aux?  auxB  aux9  aux 10 aux i1 aux12 aux13 aux 4 aux 15
36 30.12.1899 oo 00000 00000 00000 000 oo 0.0000003 131 00000 00000 QD885 00001 03000 00001 00000  0OQO0 00000 00000 Q000D 00000 QOOOO 00000 00000
37 27082010 15:14:25 01 00100 DODOO 00012 aoo oo 0.0000003 13 00000 00000 ODS55 00001 030000 00001 00000 00000 DOOO0 00000 DODOO 00000 DOOOD 00000 00000
36 [27.08201015:14:26 02 09431 03000 00255 00O oo 00000003 131 00000 00000 00555 00001 03000 OOOD1  0ODO0 0000 DOOOD 0AO0CO Q00D O0CAD  OOO0D 00000 00000
| 38 27O0B201015:14:27 05 00000 00000 00012 000 oo 0.0000003 13 00000 00000 QD855 00001 030000 00001 00000 00000 00000 00000 OOCOd 0COd0 0000 00000 00000
40 27082010 15:14.27 12 02107 00586 0006 000 oo 0.0000003 13 00001 00000 QD885 00001 03000 00001 00000  0OOO0 00000 00000  0QOOOO 00000 QOOOO 00000 00000
| 41 2708.201015:1428 00 00206 005556 OO0 000 oo 0.0000003 13 00000 00000 O0S55 00001 02000 (00001 00000 OOOO0 00000 OO000  DODOD 00000 QOo00 00000 00000
47 7 IR AR 151490 W AMn AN AN ann an AN e 1 0NN AN ANSSS RMY PN ANt OOnnn Ann RPon rANA AORAA ARCA BOOAR nannn ann

The data being recorded are below the title line (in this case line 35):

Column | Content
A time stamp which is exact to the second
B ID of the relevant diagnosis objects
C measured value in the unit, which is given in the header for the diagnosis object
D speed assigned to the diagnosis object in [rpm]
E more measurement details (as a bit mask):
F status of the LED display (as a bit mask):
Bit 0: Sens1 Yellow Bit 4: Sens1 Red
Bit 1: Sens2 Yellow Bit 5: Sens2 Red
Bit 2: Sens3 Yellow Bit 6: Sens3 Red
Bit 3: Sens4 Yellow Bit 7: Sens4 Red
diagnosis object ID, the value of which is output on OUT1
H output current on OUT1 in [mA]
I switching output status OUT1 and OUT2 (as a bit mask):
Bit 0: OUT1 switched Bit 1: OUT2 switched
J switching output status 1/0 1...I/O 8 (as a bit mask):
Bit 0: 1/0 1 switched Bit 4: 1/0 5 switched
Bit 1: 1/0 2 switched Bit 5: 1/0 6 switched
Bit 2: 1/0 3 switched Bit 6: 1/0 7 switched
Bit 3: 1/0 4 switched Bit 7: 1/0 8 switched
K, L input values in [rpm] for input 1/2 or in other units
M...AJ valid speed values in [rpm] or in other units, which are given under speed in the header:
M "aux3"=1D 0
N "aux4"=1D 1
O "aux5"=1D 2...
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9.2.3 CSV > Subobjects (SUB)

The CSV values are separated using a semicolon (;), as in this example opened
with "OpenOffice Calc".

The decimal separator used is the character used in line 1, column N.

NOTE: The contained data can be shown differently depending on the program
used.

[ 8 [ < [ o | & | F [ & | w [ 1t [ 3 T ¥ | v I m [ w [ o [ p [ @ [ r [ s | 1 | w [ % | w [ = | ¥ [ =z

002,002 002005001 0004 Oooz o001z ood 001 nooz oo 0nos . A L L| L Y il HOO0 0
000,007 (+000,000,0 1140859851
Sensor 1hmfs®

Sensor 2nm/s®
Sensor 3kmis®
Sensor dhmis?
2 ] Unbalancs -1.0000 20000 60000 1 a 1 oo -0 01 2 1.0000 Unbalance [rmmis] (Yellow 200 x Teach/Red &,00 x Teach) /f Unbalance i Spnsnr#ﬂ {Sensor 1)
0 0 Beating » 1.0000 50000 10.00080 1 ] (il 0 [ia] 2 02000 B
i 0 Bearng ¢ 1.0000 50000 10.00080 1 ] 02 [i") [ia] 2 1.0000 ﬁmm_ﬂs [ma] (Yellw 5,00 x Teach/Reg. 10,00 x Teach) # Rolling elament baaring // Sensor 40 (Sensor 1)
3 ] (1) Eflectr  1,0000 7.0000) 11,000%1 0 1 03 -0 0z 4 1.0000 Effectiv value (4 [mm/=] (¥ellaw 0 007 [mmisPRed: 0,011 [mrvs]) # Sensor # (Sensor 1)
2 a (1) Peak » 1,000 2000000 6000.0000 0 ] 03 -0 [i5] 4 1.0000 Peak (a_max) [mg] (Yellgw. 2000 [mg}Red: 6000 [mg]) /f Sensor &0 (Sensor 1)
o 1 Beating » 1.0000 5.0000 10.000&0 1 ul o1 -01 o 2 0.5000 Bearing AS [me] (Vellow: 5,00 » Teach/Rad. 10,00 « Teach) /i Rolling lement bearing 7 Sansor #1 (Sensor 2)
4 4 (IN2) Abr  1.0000) 100.000% 1200000 0 1 03 -0 01 4 1.0000 Unger it monitor [ @AG0] (Lellow, 100 [€x@Aa 0]/Red: 120 [Sp@AR 0]
3 1 (2 Eflect* 10000 7.0000 11,0008 0 1 [1E] 01 o2 4 1.0000 Effective valuz () [mmis] (Vellow 0007 [mms)Red 0,017 [mmds]) # Sensor#1 (Sensor 2)
1 i] Togthingt -1.0000 40000 8.00000 0 ] ili] o 01 1 1.0000 Toothing [mg] (Vellgw: 4,00 » Teach/Reg: B,00  Teach) # Others /f Sensor #0 (Sensor 1)
00 Speed i 10000 5.0000 Speed fraquency [rmmfs] & Unbalance (Yallow: 2 00 « Teach/Red. 6,00 x Teach) # (Sensar 1)
12 1st Sybgd 10000 50000 1st Subohiect [ma] # Toothing (Yellow: 4 A0 x Teach/Red 8,00 x Teach) # (Sensar 1)
05 » 30000 0.0000 [E @A) (N2) Abgre permissable yalue (Yellaer 100,00 % TeachRed: 120,00 x Teach) #
a1 Inner race 11,2060 2.0000 lnner race [mg] # Beanng_AS (Yellow 500 x Teach/Red: 10,00 = Teach) // (Sensor 1)
01 Ouler agr B7920 20000 Outer race [my] # Blaaring AS (Fallow: 500 x Teach/Red: 10,00 x Teach) // (Sensor 1)
01 Rulling gb TE770 2,000 Rolling slemens [ma] # Bearing AS (Yellow: 5,00 x Teach/Red: 1000 x Teach) # (Senser 1)
0z Inner kace 12,2440 2.0000 laner race [mg] & Beaning_BS (rellow: 500 ¥ Teach/Red: 10,00 = Teack) // (Sengor 1)
a2 Cuterrs 97560  2,0000 Outer race [mg] / Baaning BS (Yellow: 5,00 » Teach/Red: 10,00 x Teach) # (Sensor 1)
02 Rolling e 54280  2.0000 Rolling elements [mg] # Bearing BS (Yellow: 500 « Teach/Red: 10,00 » Teach) / (Sensor 1)
05 Inner race 11,276 2.0010 Inner race [ma] & Baadng_AS (Yellew: 5,00 ¥ Teach/Red: 10,00 x Teach) # (Sensor 2)
05 Quierrat> 87220 2.0010 Outer rage [myg] # Beanng_AS (Feliow: 500 « Teach/Red: 10,00 x Teach) / (Sensor 2)
0s Rolling &P 74330 20010 Rolling elements [mg] # E&QLM_"S (Wellow; 5,00 x Teach/Red: 10,00 = IEES.J i :Sensurz)
00o0d 00000 00020 04250 00000 000000 oz 0 -01 - -01 -01 -n 01 01 -0 -m 0 -0 -0 -0
B5235  BES35  BA536  BSS35  GEE3S BESIS  EAS3S EASSS@ B85535 BEE35  BRS3S 85533 65535 65535 BB535  BS535 G553 BES3S  BSS3S  BA535 BS535  BES35  BSS3S EDS3S GRS
B5535  G5535 B5535  GS535 65535  BE535  BA535  BS535  GS535 B5A35  EA535  GS535  GG53S B8535 B5535 RS535 65535 BS535  BAS35  BS535 G555 B5535 BS535 G5535  ASE3S
enveloped 0 00000 0.0000
Givlonitor0 00000 0.0000
Zhianiton 00000 0.0000
sglopes 2 00000 0.0240
envelopatd D0ooD 00240
envslopasl 00000 0.0240
anvalopas2 00000 0.0240
Ghlonitok1 00380 0.0000
GRlonioH 00390 10,0000
envelonai 00590 0.0000
anvelopedd 00090 0.11%0
an 0 1 i b 554510 555 4900
an oo 1 H ¥ 20000 E030,0000
an 02 1 v ¥ 120,000 2000,0000
an 01 1 [ v 05100 14900
m ] o HNm [ v 25995 1440002
47 Time 1D Value  Speed Hz Staws  LED Q_J”IJI’UUT1 OUT12 VD18 aux1  aux?  awx3  auxd  aux5  aux6  am7  auxd  aux®  aux 10 awc!l aux 12 aux 13 awx 14 aux 15
48 [30.12,19900 0,6000 £O000 0000000000 060 0,0000 003 131 00000 0OOCO Q0SS5 00000 03000 0Q001 00600 0000 0OO00  0JOCO 00000 00030 OOJ00 00000 00000
| 48 27.08.20%05 29030200000 0762900012 00O UJ 0,0000 003 13 (0000 00OOO 0055 00000 030000 00001 O00OD 00000 (00000 00000 00000 00000 00000 QD000 00000

T Ao mAan A e ATeeA AnA arn " A anenane 1z FAARA AR ARSEE Aeean eennn AAned AAGMR ARAAA enAnn AAReA AneAn necan moann eonen ancea

The most important header data in this case are given in lines 16...26 (violet,
subobjects) and 42...46 (yellow, speed values).

Violet:

Column | Content

A Identification number (ID) of the subbjects

F information pertaining to the subobjects in clear text
e.g subobject name, output unit and affiliation

Yellow:

Column | Content

A identifikation number (ID) of the speed values
E the unit
F a description of the value inputs
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A [

B S o | e [ F [ 1 ) | M m | o [ p | q R_ | s [ 1 | wu v [ w | =
45 03 o -0t 1 [} F 05100 14500
6 04 0 o1 ] Mm » » 29993 1440002
47 Time in Value  Speed Hz Status  LED  ObjectdbOUT1  OUTH2 U018 aux!  aux?  auxd  auxd  awx5  auxb  aux?  aux®  auxd  aux W aux 1l awxi?  aued
46 30.12.1899 oo 00000 00000 0,0000 00000 000 1] 00000 003 1 0oood 00000 CO0SS5  O0ODO 03000  0OOO1 Q0000 0OOOO 00000 OOOD0 Q0000 QOOCO 00000
49 27082010 15:14:33 05 290302 00000 07623 00012 000 oo 0,0000 D03 131 00000 DO0OD 00555 00000 03000 00001 00000 00000 00000  0OOD0 00000 OO000 00000
50 :27 0E2010 15:14:33 04 230302 00000 07623 00012 000 oo 0,0000 Do3 131 000Od 00000 00555 00000 03000 0o0d1 00000 00000 00000 00000 00000 00003 0D0d0
sL 27082010 15:14:33 03 290302 o000 0762 00012 000 oo 0,0000 003 131 00000 00000 (Os86 00000 03000 00001 00000 00000 00000 Q0000 CO000 00000 000oo
sz 27.0820101514:33 08 02068 03000 4295349 00000 OO oo 0,0000 003 131 00000 00000 00555 00O 03000 00001 00000 00000 00000  (QOOD0  QOOO0 Q0000 00000
53 27082010 15:14:33 07 04202 03000 492095% 00000 COD oo 0.0000 003 1 0oood 00000 00555 00000 03000 OOOO1  0OODO  0ODOO ODOOD OOOOD QOO0O OO0CO 00020
S4 27082010 15:14:33 06 02581 03000 608 8257 00000 oo 0o 00000 003 m Qaliens) 00000 00555 00000 03000 00001 o000 0opo0 00000 00000 00000 00000 00000
55 27 062010 15:14:34 15 35A305 00000 07629 00012 000 uli] 0,0000 D03 131 0000l 00000 00565 00000 03000 00001 00000 00000 00000 00000 00000 00000 00000
56 27.082010 15:14:34 12 3BHIS 00000 07629 0012 000 i} 00000 003 1 0oood 00000 CO0SS5  OOODO 03000 00001 Q0000 QOOOO 00000 OOOO0 Q0000 QOOCO 00000
57 27082010 15:14:34 11 355305 00000 07622 00012 000 ] 0,0000 D03 131 00001 DOOOD 00555 0DOO0 03000 00001 00000 00000 ODOOD  0OODO  0ODO0  OO000 00000
56 27 082010 15:14:35 01 02308 00555 56,1035 00000 000 oo 0,0000 DO3 131 000OJ 00000 00S55 00000 03000 00001 00000 00000 0DOO0 00000 00000 00003 0D0d0
| 59 27.08.2010 15:14:35 00 00145 00585 B384 00000 000 oo 0,0000 003 131 00000 00000 (Os86 00000 03000 00001 00000 00000 00000 Q0000 CO000 00000 000oo
| 50 27.082010 15:14:37 05 29,1865 00000 07629 00012 00O oo 0,0000 003 131 00000 00000 00555 00O 03000 00001 00000 00000 00000  (QOOD0  QODO0 QOO0 00000
6i 27082010 15:14:37 D4 29,1868 00000 07622 0012 000 oo 0.0000 003 1 0oood 00000 00555 00000 03000 OOOO1  0OODO  0ODOO ODOOD OOOOD QOO0O OO0CO 00020
62 27082010 15:14:37 02 29,1868 00000 07629 00012 oo 0o 00000 003 m QaliEns) 00000 00555 00000 03000 D000 o000 0000 00000 00000 00000 00000 00000
63 27 062010 15:14:37 08 02447 03000 4142761 00000 000 uli] 0,0000 D03 131 00000 00000 00565 00000 03000 00001 00000 00000 00000 00000 00000 00000 00000
A4 7 NANIN 151437 N7 M3143 reann 498 1395 00NN NN nn o nnan nre 13 nnorne NN MRRR DANAN MR onn mnnn - NN annnne noann - MNon - Anonae - nnnan

The data being recorded are below the title line (in this case line 35):

Column

Content

time stamp which is exact to the second

ID of the relevant subobjects

measured value in the unit, which is given in the header for the subobject

speed assigned to the subobject in [rpm]

position in [Hz] peak pertaining to the subject within the spectrum

more measurement details (as a bit mask):

O|MmMm(Oo|Oo|@| >

status of the LED display (as a bit mask):

Bit 0: Sens1 Yellow
Bit 1: Sens2 Yellow
Bit 2: Sens3 Yellow
Bit 3: Sens4 Yellow

Bit 4: Sens1 Red
Bit 5: Sens2 Red
Bit 6: Sens3 Red
Bit 7: Sens4 Red

diagnosis object ID, the value of which is output on OUT1

output current on OUT1 in [mA]

switching output status OUT1 and OUT2 (as a bit mask):

Bit 0: OUT1 switched Bit 1: OUT2 switched

switching output status I/O 1...1/0 8 (as a bit mask):

Bit 0: 1/0 1 switched
Bit 1: 1/0 2 switched
Bit 2: 1/0 3 switched
Bit 3: 1/0 4 switched

Bit 4: 1/0 5 switched
Bit 5: 1/0 6 switched
Bit 6: 1/0 7 switched
Bit 7: 1/0 8 switched

L, M

input values in [rpm] for input 1/2 or in other units

N...AK

valid speed values in [rpm] or in other units, which are given under speed in the header:
N "aux3"=1D0

O "aux4"=1D 1

P "aux5"=1ID 2...
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9.2.4 CSV > Spectral Display (SPEC)

The CSV values are separated using a semicolon (;), as in this example opened
with "OpenOffice Calc".

The decimal separator used is the character used in line 1, column N.

NOTE: The contained data can be shown differently depending on the program
used.

A | B | € 0 | E | F | & Ho | 1 | 1 | K L [ m [ n [ e [ » | o [ m [ s T | 0 |
i 003 002000 0020050001 004 aoog o1z ool oo ooz oon oons . . ; + » r * hr
2 100000 000,037 #000,000,k 1140853891
30 Sensor 1kmis*
4 |1 Sensor 2xm/s*
5 2 Sensor 3xm/s®
6 3 Sensor 4km/s?
| 7 1 0 Unbalaner -1.0000 2.0000 6.00001 0 1 oo -01 01 2 1.0000 Unbalance jmmfs] (Yellow: 2,00 « Teach/Red: &,00 x Teach
| & 01 ] 0 Bearing_» 1.0000 50000 1000000 1 0 [ul] -01 ] 2 0.5000 Bearing_AS [my] (Yellow: 500 x Teach/Red: 10,00 x Teach)
g 02 a 0 Hegrng #  1.0000 50000 1000000 1 a 02 04 oo 2 1.0000 Bearing_BS [my] (Yellew: 500 » Teach/Red: 10.00 x Teach)
w0 03 3 0 (1) Efieci» 10000 7.0000 1100001 il 1 03 -0 02 4 1,0000 Effective value () [mmis] (Yellew 0037 [mmis|Red: 0011 |1
|11 04 -2 0 (1) Peak »  1.0000 2000000 E000.0000 0 ] 03 -01 02 4 1.0000 Peak (a_max) |mg] {Yellew. 2000 |mg)Red. 8000 [mo]) &/ Se
|1z 15 ] 1 Bearing_» 1.0000 5.0000 1000060 1 0 o -01 0o 2 0.5000 Bearing AS Jmy] (Yellew: 5,00 x Teach/Red: 10,00 x Teach)
13 105 -4 4 (INZ) Aber 10000 100.000- 1200000 0 1 03 -01 -0 4 1.0000 Uzper it monitor [Eo@AR 0] (Yalow 100 [£:@AG0VRes
14 08 3 1 @) Eflectt 10000 7.0000 1100004 i 1 03 01 02 4 1.0000 Effective value () [mmis] (Yellew 0037 [mmis|iRed: D011 |1
| 15 |12 1 0 Toathing* -1.0000) 4.0000 EB.00000 0 ] oo -01 01 1 1.0000 Toathing |mg) ¥ ellow. 400 » Teach/Red: 800 x Teach) i O
16 00 oo Speed i 10000 50000 Spaed fraguency [rmmds] & Unbalance (Yellow: 200 « Taach/Red: 6,00 x Teach) # (Sensar 1)
i7 01 12 1st Subg» 1.0000 50000 151 Subohject [ma] # Toothing (Yellow: 4,00 « Teach/Bed: B.00 x Teach) / (Sensor 1)
® 02 05 » 30000 00000 [€,@A@0] # (M) Above permissable value (Yellow 100,00 « Tesch/Red: 120,00 x Tesch) # ()
19 03 o Inner race 11.2080¢ 20000 Inner race [mg| # Baaring_AS (Yellow: 500 x Teach/Red: 1|]_Eﬂ Teac! H.f {Sensar 1)
20 04 m Outer pacy  B7920 20000 gy_Lg_ race [ma] & Bearing_AS (Yellow: 500 « Igggba'&ggl 10,00 » Teach) # (Sensaor 1)
2 05 m Rolling g+ 78770 20000 Ralling glements [mg] ¥ Besring AS (Yellow: 500 x Teach/Bed: 1000 x Teach) & (Sensor 1)
22 05 o2 Inner r,ace 122440 20000 Inner race [mg| /#f Beanng_BS (Yellow: 500 x Teach/Red: 1000 » Teach) // {Sensar 1)
| 25 OF a2 Outar ragh 87560 20000 Oulsrrace [mg| i Bearing_BS {Yellow: 500 x Teach hJ'RE:I 10,00 » Teach) &/ (Sensar 1)
| 24 13 02 Rolling Ilng gt B.4200 20000 Rallin i gJ_emq_nL_s [tmg) 4 Bearing BS (Yallow: 5,IIII] xhgggblﬁggl 1000 & Teach) & (Sensor 1)
2 |11 05 Innge cane 112780 20010 lnpet page [mg] & Beaing_AS (fellow: 500 & Teach/Bed: 1000 = Teack) ¥ (Sensar 2)
26 |12 as Outerragr  B7220 20010 Quter race [mg| # Bearing_AS (Yellow: 5 00 » Teach/Red: 10,00 x Teach) /f (Sensar 2)
| 2z |13 s Ralling g 7.4330 20010 Rolling léments [mg) // Bearing AS (Yellow: 500 x Teach/Red 1000 x Teach) & (Sensor 2)
| 26 | 00000 152590 1} 850 a 2 01 Mathod of analysis: FFT 40 - 1297 Hz 4/ 1 (52588 distance between valuas & Unit: mg.ﬁ'Flllsr (no! gpaciiad)
26 103 0oood Ooondo 00020 01250 00000 000000 1] 0z -0 -01 -0 -0 -01 01 - -0 01 -0
an III 65535 B5535 ES535  BS535 GSS3S B5535 E5535  BS535 65535 BE535  ES535 BA53S 65535 BS535  BSG35 55535 65535 ES535 BSG35 BLE3S
|31 0d GEE3S  BEAIS  BAA3S  BER3S GRA3S BASIS  BAR3S  BRR3S  BRA35 BRAIS BER3S  BRA3S  BRAIE BAAIE BAE3S  GRE3S  BAS35 BAARIE BAR3S  BARAS
| 32 0d anvelope D 00000  0.0000
a2 01 GMuonitpie0 00000 D.oooa
34 02 GWonitom0 00300 00000
| 35 03 anvelope 00000 00240
| 36 04 arvelope 2 00000 00240
7 05 evelopes 00000 00240
38 05 envzlope#l 00300 00240
| 3 OF Gionitor 1 00380 0.0000
40 103 GMonitor 1 00330 0.0000
41 03 envelopesl 00550 D.oooo
42 |10 envelopekd 00dJ%0 01150
| 23 00 ao -0 1 * ¥ BA4 510 555,4500
|44 01 i} oo 1 Li ¥ 20000 E000,0000
45 02 ao 02 1 k ¥ 120,000 Z000,0000
46 03 oo -01 1 L ¥ D5100 14900
| 47 04 a1 01 1} Mm * ¥ 25996 1440002

The most important header data in this case are given in lines 28 (violet, settings)

and 43...47 (yellow, speed values).

Violet:

Column | Content

[ information such as analysis method, frequency band, resolution, measurement value
Yellow:

Column | Content

A identifikation number (ID) of the speed values

E the unit

F a description of the value inputs
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A [ 8 [ < [ o [ € [ ® [ & [ w [ v [ 3 T ® [ t [ wm [ w [ o [ P [ @ | =& | s T U v
46 03 0o 01 1 ¥ 05100 14900
47 04 m ] 0 Mm L » 29998 1440002
48 Time Speedpd] Speedll] SpeedP] Sneed] Speedid] SpeedlS) SpeedlS] Speedl7] Speed(®] SpeediP] Speed10) Speed[11] Speedli2] Sneed(13] Speed[14] Speed(1s] Speed16] Speed|17] Speed(16] Speed19] Speedl20]
| #8 27082010 15:14:44 00555 00000 03000 00001 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
| 50 27.08.2010 15.14:45 00555 00000 03000 00001 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 ooooo 00000 00000 0ooo0o 0oooo 00000
| 51 27.082010 15.14.45 00555 00000 03000 Qo001 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00200 00000 00000 00000 00200 00000
| 52 (27.08.2010 15:14:46 00555 oooa1 03000 00001 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 ooo0o 00000 00000 oooono ooon o000
53 27082010 151447 00555 000a0 0z000 00001 00000 000a0 00000 00000 00000 00000 00000 00000 ooooo 00000 00000 00000 00000 00000 0oa0o 00000 00a0n
| 54 27.08.2010 15:14:48 00555 00000 03000 00001 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
55 27082010 1514:48 00555 00001 03000 00001 00000 00000 00000 00000 00000 00000 00000 00000 ooono 00000 00000 ooono 00000 00000 ooono 00000 00000
Column | Content
A time stamp which is exact to the second
B..Y valid speed values in [rpm] or in other units, which are given under speed in the header:
n n _
B "Speed[0]"=1D 0
n n
C "Speed[1]"=1ID 1
n n
D "Speed[2]"=ID 2...
v [z [ m | s At [ o [ mE [ AF Az | A [ a A1 | Ak [ AL [ aM A [ ae [ | s AR | A
6
47|
46 |Speed[23] LED ObjectFOUT1  OUT12 BO1S auxd aux2 aux3  awxd aux5  aux6 aux7 aux8 aux9 aux0 awx11 aux12 auxi1d aux14 aux 15
4% 00000 oo oo 0,0000 003 13 00000 00000 O0555 00000 0z000 oo 00000 00000 00000 00000 DOOOO  00o00 00000 00000 O0oo0
50 00000 0an oo 0,0000 03 3 oood 00000 00555 00000 0z000 oo 0o000  00ooo 00000 00000 DO0OOO  D0oao0 00000 00000 O0oo0
5100000 a0 oo 0,0000 003 13 0ooo0  poooD OOSE5 00Doo 0z000 ooao 0ao0o  anooo 0ooaD 00000 DOOCO O0oao 00000 0Q00O 00000
sz 00000 a0 oo 0,0000 003 el 00000 0oaoo 00555 0oooa 02000 0o 00000 0oooa 000a0 o000 00000 ] 00000 00000 000og
53 00000 0o oo 0,0000 03 13 00001 00200 (00585 O0OOO 03000 (OO0 0OOCO 00000 QOO0  OO00O  OOOOO QOO0 OO00D 00000 D000
54 00000 aao oo 0,0000 003 3 00000 00000 O0s&85  O0OO0 02000 oo 0J000  00ooo 00000 00000 DOOOO  D0oa0 00000 00000 O0oo0
55 00000 0aon oo 0,0000 003 gl 0ooon  oOo0D 00585 00000 02000 o001 0J000  0nooo 00000 00000 DOOOO O0Doa0 00000 00000 O0oo0
Column | Content

z

status of the LED display (as a bit mask):

Bit 0: Sens1 Yellow
Bit 1: Sens2 Yellow
Bit 2: Sens3 Yellow
Bit 3: Sens4 Yellow

Bit 4: Sens1 Red
Bit 5: Sens2 Red
Bit 6: Sens3 Red
Bit 7: Sens4 Red

diagnosis object ID, the value of which is output on OUT1

AB

output current on OUT1 in [mA]

AC

switching output status OUT1 and OUT2 (as a bit mask):

Bit 0: OUT1 switched Bit 1: OUT2 switched

AD

switching output status 1/0 1...I/O 8 (as a bit mask):

Bit 0: /O 1 switched Bit 4: 1/0 5 switched
Bit 1: /0O 2 switched Bit 5: 1/0 6 switched
Bit 2: I/0O 3 switched Bit 6: 1/0 7 switched
Bit 3: /0O 4 switched Bit 7: 1/0 8 switched

AE, AF

input values in [rpm] for input 1/2 or in other units

AG..BD

valid speed values in [rpm] or in other units, which are given under speed in the header:
AG "aux3"=1D0

AH "aux4" =D 1

Al "aux5"=1D 2...
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B0 | B | @ BG | BH Bl | & B BL EM BN BO ) BR 85 BT B B BW ] BY B2

46

47

48 aux?6 Value Value Value ..

|48 00000 | 000000 038500 028076 (11862 016446 018423 009277 027834 040087 020269 013376 013778 008045 019499 O0EE14 011313 008795 014363 010949 009389 014711 017239
so_ 00000 0.00000 017418 008328 012311 014897 010233 003583 0.0%003 006552 0.19568 019478 009341 009751 011731 006182 009889 013299 007353 026578 029117 002015 016310

5. 00000 | 000000 DO7147 008765 0327658 023272 005357 00912 00634 013208 030191 020087 008932 0.18274 009710 00920 008421 005962 017378 016319 004752 0078 017541

sz 000CO 000000 005416 008128 014841 0219654 D177%6 005581 020514 037228 028063 020608 006704 013073 025039 032548 019073 003769 008104 009224 D13235 094833 0.08670

53 DIOCD | 000000 032528 011192 004444 010661 014149 013953 007730 004001 014753 016354 000902 DO3GE0 003673 003117 009141 014248 007844 00G244 015360 0.19601 013852

54 0IOC0 | 000000 DAS760 036202 (08859 012386 017101 007853 01BS67 017661 006189 023264 026886 0.14821 016270 021558 030764 039963 040681 023984 010272 0O&76T 007171

s5 00000 0000000 027404 006410 002653 015992 016734 005600 0196720 013028 040148 0152530 025826 022221 007323 0077000 007856 004366 00B4893 0 026320 035765 0214760 017324

Column | Content

BE...end | the individually measured amplitudes on the mesh points startings with the first position of the
of line frequency band spaced according to the resolution (frequeny band and resolution see header
data)

For example:

Frequency band "0...1297 Hz" and resolution "1.52588" Hz":

OHz, 1.52588 Hz, 3.05176 Hz, 4.57764 Hz etc.
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9.2.5 CSV > History (H)

The CSV values are separated using a semicolon (;), as in this example opened
with "OpenOffice Calc".

The decimal separator used is the character used in line 1, column H.

NOTE: The contained data can be shown differently depending on the program
used.

A | & c | b E | F [ & | w [ &t [ 3 T ® [ o [ m [ wmw | o [ ¢ [ & [ =& s [t [ w
i H 00z.001 002.005.00004 0009 ooz i . . : r + 4 * i HIODOO  27.08 20%30.12.1395 00:01:09
2 100.000 000007011 000,000, 01140859681
30 Sensor 1 rmifs®
4 |1 Sensor 2 rms®
5 2 Sensor 3 Ffs®
6 3 Sensor 4 Frifs®
7 00 Unbalance [mfs| (¥ellow: 2,00 x TeachRed: 500 » Teach) /f Unbalance /f Senzor #0 (Sensor 1)
a |2 ] Unbalsnc-1 -1,0000 2,0000 50000 1 1 0000 554 51k 55549k 0,000 0,000 0000 65535  B5535  BSS3S  BEE3S 653
| & m ﬁggm_als [rng] (Yello: 5,00 « Teach/Bed: 1000 « Teach) & Rolling alamant bearing & Sensor #0 (Sensor 1)
w0 Bearing_»-1 1,0000 5,0000 1000000 a 300000 2000 BOODDD: 0OOO D000 OD0D 65535 BSS3I5  BSS53S  BSS3S BESY
iom Eeanng BS [mis®] (Yellow: 5,00 x Teach/Red: 10,00 x Teach) // Rolling element beanng & Sensor #1 (Sensor 1)
|1z |0 a Bearing_F 4 1 00 45,0000 10,000k0 1] 300000 120000 300000 73000 3000 144,000 6535 BEAIS BAA3S  GRE3S BEAYE
|1z 03 Etfg;m;g_[gg () [refs] C¥ellowy: 0007 [miglRed: 0011 [mée]) & Sensor #0 (Sensor 1)
it F3 (1) Effectr-1 1,0000 7.0000 1100001 1 1000 0510 1450 0000 0000 0000 65535 BSS35  GBS535  E9S3S BEAE
15 04 Peak (a_max) [mfs®] (Yellow: 19613 [m/s®}Red: 58340 [mfs*[) / Sensor # (Sensor I]
16 -2 a 1) Peak k-1 17,0000 2000000 6000 0000 1,000 0510 1,480 0,000 0,000 0,000 65535  BSA3E  BEA35  EAS3S 6853
17 05 B_,ggmg_AS [ms®] (Yellow: 5,00 x Teach/Red: 1I].EIJ 3 Teach) & Rolling elemant bm A Sensor #1 (Sensor 2)
18 0 Bearing_»-1 1.0000 5,0000 1000000 o 300000 2000 BOOOOD: 0000 0,000 0000 65535 BS535  BS535 BEE3S BAS3
19 05 mmmm]mmﬂwmm 120000 [Nﬁmn#mmﬁsmtxalusmm#wnpum
20 -4 Upper lir*-1 30000 100000 1200000 0510 1,450 0,000 0,000 0,000 65535 BS5IE  BAA3S  EAS3S  6A53
21 08 Eﬁg_l,@ value (v} |m.'s] Q’_ellﬂ D,E[I? [mfs]liRed: 0011 [més]) & Sensor # (Sensnrz‘)
| 22 |3 (2) Effact+-1 1.,0000 7.0000 1100081 1 1000 0510 1430 0000 0000 0000 65535 BSS3IS BAS3S BSE3S BESY
23 12 ﬂggmﬁg[mfs*]am 400 % Teach/Red: 8,00 x Teach) & Ctharz M Sensar # (Sensor 1)
24 |1 Toathing -1 -1,0000 40000 EBOO0D0 ] 0DrLod  E54 51k 55549 0000 0,000 0,000 B5535  BSS35S BAGES  BREES BESTE
=)
2% 0 -1 1 v YOGS Se 555,450
27 4 Input 2 [Bm]
28 |1 1 Hm ¥ ¥ 3000 144,000
2 8 107 00, 0h, 0 min , 0 sec iAlarm limd: 0 0., 1 h, 0 min, 0 sec)
(30 16 3 0 3500 i
BN Time {GMT) VTP, a»rﬂim@ﬁ?‘}ﬂ_l_lg I,g;l_’s_me'l wi wz AV Flags
az | 27.08.2010 11:37:36 000 -INF -IMF 0,000 D003000300030000
| 33 |1 27.08.2010 12:21:34 000 U? ﬂ m? -INF -INF -INF -IMF - 0000000300000000
| 34 |1 27.08.201012:17:24 000 0s 0,0007 -INF -INF -INF -IMF 0000000000000000
R 27.05.2010 11:33:32 000 05 0,023 AINF «INF «IMF <INF - 0000000000000000
36 1 27.05.2010 12:16:12 000 03 00001 -INF -INF -INF -INF - D00J000000030000
a7 |1 27.08,2010 11:43:03 000 oo 0,0000 -INF -INF -IMF -IMF - 0003000000030000
| 36 |1 27 05,2010 11.05:47 000 o 0,009 -IMF -INF -IMF -IMF - 0000000000000000
30 | 27 05.2010 10:67:08 000 o7 04183 -IMF -INF =IMF -IMF - 0003000000030000
an 1 27 M 20N AN-4R-2R 1N na iR AINF INF <INF AINF - ARMANRNNNNANARn

The most important header data in this case are given inlines 7, 9, 11, ..., 23
(violet, diagnosis objects).

Violet:

Column | Content

A identification number (ID) of the diagnosis objects

B information pertaining to the diagnosis objects in clear text
e.g. object name, output unit and limit values
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[ & | B c | o | E | F | =& H_ | 1 | E | L | m®m | w o [ r [ o [
22 |3 1 [2) Effacte-1 10000 70000 11,0001 1 1000 050 1430 0000 0000 0000 65535 B553
23 112 Taothing [mg] {ellow: 400 x Teach/Red: B0 x Teach) /f Others /f Sensor # (Sensor 1)
| 24 |1 a Toathing -1 -1,0000 40000 EO000O 0 0000 &5451F S5549¢ 0000 0000 OQOD 65535 BAA3
zs [0 [l
26 0 -1 1 L b SE4 51k 555400
27 Dd Input 2 [Mm]
26 |1 1 0 M i v 3000 144,000
| 2% |G o7 0D, 0h,0min, 0 sec (Alam limt: 00,1 h, O min, D gec)
| a0 |G 5} 0 3500 i}
12 Time {GMT) VTP AppDiagnosk Value Teak Speed W1 w2 AV Flags
3z 1 27082010 11:37:36 000 08 0,0028 -IMF -INF -INF 0,000 0003000300030000
33 11 27.08.2010 12:21:34 000 o7 0,4207 -IMF -INF -INF -IMF - 0000000000000000
| 3 i 27.08.2010 12:17:24 000 05 0,007 -IMF -INF -IMNF <IMF  0000000200000000
3 1 27 08,2010 11:33:32 00 0s 0,0238 -INF -INF -INF -IMF - D000000200000000
36 :1 27082010 12:16:19 000 AE] 0,000 -IMF -INF -IMF -InF - 0003000000020000
| ar i 27.08.2010 11:43:03 000 o] 0,0000 -IMF -INF -INF -IF - 0000000000000000
36 |1 27 .08.2010 11:05:47 000 08 0,0039 -IMF -INF -INF -IMF  0000000000000000
ERL 27 05,2010 10:57:08 000 o7 04133 -INF -INF -INF -IMF - DO00000300000000
#0 1 27 08,2010 10:45:46 000 05 0,0005 -IMF -INF -INF -IF  0000000000000000
T 27.08.2010 11:12:30 000 05 0,024 -IMF -INF -IMF -IMF - 0000000000000000
4z 1 27.08.2010 10:458:51 000 o3 0,0001 -IMF -INF -INF -IMF - 0000000000000000
43 1 27.08.2010 11:05:28 00 i} 0,0000 -INF -INF -IMF -IMF - 0000000300000000
44 11 27 082010 0%:35:44 000 o8 0,0030 -IMF -INF -INF -INF - D00J000000000000
K| 27082010 10:07:44 000 o7 0,4118 -IMF -INF -IMF -IrF - 0003000000000000
| 46 |1 27.08.2010 09:24:47 000 08 0,008 -IMF -INF -IMF -IMF 0000000000000000
47 1 27.08.2010 09:30:29 000 0s 0,027 -IMF -INF -INF -IMF  00000000200000000
48 1 27 08,2010 02:31:12 000 03 0,0002 -INF -INF -INF -IMF  D00A000300000000
l1 27082010 09:21:14 000 oo 0,0000 -IMF -INF -IMF -InF  0003000000030000
so |1 27 .08.2010 09:02:16 000 o] 0,0055 -IMF -INF -INF -IrF - 0000000000000000
511 27 08,2010 09:03:50 000 o7 0,3851 -IMF -INF -INF -IMF  00000000200000000
sz |1 27 08,2010 02:17:40 000 05 0,0007 -INF -INF -INF -IMF - DO00000a00000000
53 |1 A7 08,2010 08:45:54 000 05 0,038 -IMF -INF -IMF -InF - 0003000000030000
54 1 27.08.2010 08:56:53 000 03 0,0001 -IMF -INF -INF -IMF - 0000000000000000
55 |1 27 08.2010 08:55:56 000 oo 0,0000 -IMF -INF -INF -IMF  0000000000000000
56 |1 27 03,2010 074310 000 08 0,0232 -INF -INF -INF -IMF  0000000300000000
5_?_1 A7 082010072358 003 o7 0,4024 -IMF -INF -INF -InF - 0003000300030000
s6 |1 27 08.2010 07:54:55 000 05 0,0010 -IMF -INF -INF -IMF - 0000000000000000
| 58 |1 27.08.201008:19:30 000 0s 0,032 -IMF -INF -IMNF -IMF - 0000000000000000
a0 |1 27 [8.201007-:54:55 (00 03 0,0002 INF -INF -INF -IMF  0000000300000000
6l 1 27 08,2010 07:55:01 000 oo 0,0000 -INF -INF -INF -IMF - D002000000000000
6z 1 27 08,2010 06:43:18 000 ul:] 0,0051 -IMF -INF -IMF -IrF - 0003000000000000
63 |1 27 .08.2010 06:41:57 000 o7 0,4137 -IMF -INF -INF -IMF - 0000000000000000
| &1 i 27.08.2010106:30:13 000 0s 0,0005 -IMF -INF -INF <IMF - 00000000200000000
65 1 27 08,2010 06:45:25 00 0s 0,005 -INF -INF -INF -IMF - D00A000300000000
66 |1 A7 08,2010 06:29:45 000 a3 0,0001 -IMF -INF -IMF -IMF - 0002000300000000
&7 |1 27 08.2010 06:30:26 000 o] 0,0000 -IMF -INF -INF -IrF - 0000000000000000
68 |1 27 08.201005:33:13 000 08 0,0010 -INF -INF -INF -IMF  0002000000000000
wa 1 77 MR A NRN-E7 M nz n andz IMF INF -INF IHF  AACANMAANMOANETN

The history data being recorded are below the title line (in this case line 31):

Column | Content

B

time stamp which is exact to the second
Important: The time stamp is given in GMT-time and has to be converted to local time.

ID of the relevant diagnosis objects

the highest measured value in the unit given under diagnosis object in the header

speed assigned to the diagnosis object in [rpm]
("-INF" if the speed recording has not been selected)

value of the 2" working range assigned to the diagnosis object

the average value measure in the unit given under diagnosis object in the header

88



	1 Introduction
	1.1 Short description
	1.2 Use
	1.2.1 On-line condition monitoring
	1.2.2 Trend recording (internal history memory)
	1.2.3 In-depth diagnosis (FFT mode)
	1.2.4 Gateway


	2 Important notes
	2.1 Factors which influence vibration monitoring
	2.1.1 Selecting the mounting location
	2.1.2 Quality of the measurement signal
	2.1.3 Checking the teach values
	2.1.4 Evaluating the alarm limits


	3 Function and features
	4 User interface
	5 Settings
	5.1 Country settings
	5.2 Program settings

	6 Diagnostic electronic VSE
	6.1 VSE > Groups
	6.2 VSE > Connection wizard
	6.2.1 DHCP
	6.2.2 IP Address
	6.2.3 Host name
	6.2.4 Description
	6.2.5 Connection

	6.3 VSE > Connect
	6.4 VSE > Login
	6.5 VSE > Reboot
	6.6 VSE > Disconnect
	6.7 VSE > Delete
	6.8 VSE > Teach-In
	6.9 VSE > Parameters
	6.10 VSE > Monitoring
	6.10.1 Monitoring > In/Outputs
	6.10.2 Counters
	6.10.3 Monitoring > Spectrum monitoring
	6.10.4 Monitoring > Subobjects
	6.10.5 Monitoring > Objects
	6.10.6 Monitoring > Damage level

	6.11 VSE > History
	6.11.1 Time-based history

	6.12 VSE > Settings
	6.12.1 Settings > Info
	6.12.2 Settings > Password Protection
	6.12.3 Settings > Sensors
	6.12.4 Settings > Sensor self-test
	6.12.5 Settings > Network
	6.12.6 Settings > Miscellaneous
	6.12.7 Settings > Variants


	7 Data / Files
	7.1 Data / Files > Containers
	7.2 Data / Files > Packages
	7.3 Data / Files > Parameters
	7.3.1 Parameters > Application
	7.3.2 Parameters > Counter
	7.3.3 Parameters > Measurement value input
	7.3.4 Parameters > Diagnosis objects
	7.3.5 Parameters > Signal input monitor
	7.3.6 Parameters > History
	7.3.7 Parameters > Variants
	7.3.8 Parameters > Project
	7.3.9 Parameters > Sort ID

	7.4 Data / Files > Measuring data
	7.5 Data / Files > History
	7.6 Settings

	8 Tools
	8.1 Tools > Search VSE
	8.2 Tools > Rolling element bearing database
	8.2.1 Short description (=DIN)

	8.3 Tools > Object-ID
	8.4 Tools > Start parameters
	8.5 Tools > Evaluating the rolling element bearing
	8.6 Tools > EMWA averaging
	8.7 Tools > Time domain evaluation
	8.8 Tools > Extended diagnosis

	9 Lexicon
	9.1 Net Command
	9.2 CSV (separator) (*.csv)
	9.2.1 CSV > Diagnostic value (LED)
	9.2.2 CSV > Objects (OBJ)
	9.2.3 CSV > Subobjects (SUB)
	9.2.4 CSV > Spectral Display (SPEC)
	9.2.5 CSV > History (H)



