User’s guide

Balancing Analyser

Adash 4201

Application:
Diagnostics of bearings, lubrication and machine defects — unbalance, misalignment...
Diagnostics of ventilators, pumps, gearboxes, engines, turbines, machine-tools...
Diagnostics of low-speed machines — paper machines, mill trains, conveyers...

poooooo

Operating machine balancing
Run-up and run-out measurements
Outlet inspection of products
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Characteristics:
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Possibility to connect
sensor of acceleration, velocity, displacement
light or laser tachoprobe, measuring transformer

ICP feeding of a sensor, AC input for vibration measurements
TTL trigger for a synchronization of measurements

Machine speed measurement, Crest and Kurtosis factors
Input for a bar code sensor to identify measurements points
Averaging of static and dynamic data from 1 to 20

Measurement of TRUE-RMS and TRUE-PEAK values
LF velocity mm/s in the band 10 - 1000 Hz
LIN acceleration m/s? in the band 0.8 Hz - 16 kHz
200 Hz acceleration m/s? in the band 0.8 - 200 Hz
HFE  acceleration g (9.81 m/s®) in the band 1.5 - 16 kHz
ENV  envelope g (9.81 m/s®) in the band 1.5 - 16 kHz

FFT analysis from 101 to 801 lines, order analysis of 10 harmonics
Time signal analysis

Operating single or two plane balancing

Run-up and run-out measurements, triggering by time or RPM
Data collector — measured data storing, 512 KB of memory
Analyser — user set up of parameters between measurements
Backlighted graphics LCD display

Supplied by 4 x AA batteries or alkaline cells

RS232 user software communication interface

User software A4000Download, DDS 2000, MDS5.00

Ref: 27072007 KM
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Before Switching On of the Analyser

The violation of any mentioned below recommendations will cause failure of the
instrument.

Unqualified operating with a power higher then 24 V can run a risk of accident.

1. Never connect a different sensor than an integral electronic type into the ICP input. If you are
not sure, contact your dealer.

2. Never connect the analyser to a line voltage 230 V (110 V).

3. Use only batteries with a nominal voltage of max. 1.5V for feeding.

Warning!
Be careful of battery orientation, the power
source would be damaged!
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Fig. Correct polarity of the supply cells
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Preface

This guide does not contain description of vibration diagnostics methods and balancing theory.

Capabilities of 4201 Analysers

The performance of the analyser is determined by the firmware stored in the memory of your
instrument. The firmware is solved on a modular basis, thus allowing the user to specify in the order
the requested characteristics of the selected analyser and to determine the optimal ratio of

performance : price.
During the life cycle the performance of the analyser can be increased by simply adding other SW

modules.

The firmware modularity of 4201 analysers may be schematized as follows:

Analyser with the basic firmware

START .. On Line Measurement ENTER .. Machine Balancing Space .. Run-up F2 .. Memory
- On Line Meter - OnLine measurement analysis (not implemented in the
- Time signal - Single plane balancing -Triggering: time basic firmware)
- Default Measurements - Two plane balancing -Triggering: RPM
- Machine Speed - Permitted pos. of vector
- Initialize of vectors

f 1

SW FFT SW Route
FFT analysis: Memory:
- FFT spectrum - Storing on-line data —
- amplitude points off-route
- complex - Transfer of the
measured data to the
PC with manual
assignment in the
database

Order analysis

Fig. Schematic of the analyser firmware modularity
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Appearance of 4200 Analysers
Connectors

INPUT TRIG
INPUT1

lil

... single-channel model

INPUT2 ... double-channel model

Bl

Backlighted graphic
LCD display

Cover of the supply cells

Keyboard

Fig. Front view of the analyser

Analyser Control, Important Keys

All the functions of the analyser are selected from menus.

Adash 4201
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Fig. Upper side of the analyser
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Fig. Main menu of the analyser

Fig. Selection menu (2 on one screen)

— From the main menu of the analyser activate the requested operation by pressing the

appropriate key.

— In the selection menu first select (activate) the requested item using the up/down arrows

and validate by pressing ENTER or START.

— If two selection menus are displayed on the screen simultaneously, use the left/right arrows
to move between them. The selected item of the selection menu is always marked by arrows
(indicators) on both the sides; in the active menu it is displayed inversely.
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— In the instruments of the Adash 4200 series the F5 key has the same function as the Esc
(Escape) key on your PC. By pressing F5, return from menus and also from measurement
modes.

— The SHIFT key pressed along with another key assigns to the key its alternative function,
which is indicated in red above the basic function indicated in black.
Note. Since the control program of the analyser usually recognizes from the context whether the basic
or alternative function would be used, the SHIFT key does not have to be pressed in the following
cases:
- Home, End, PgUp, PgDn, left, right, up, down arrows.
On the contrary, the SHIFT key must be pressed for the following combinations:

- SHIFT+START switching off the device,

- SHIFT+F5 erasing the measured data memory,

- SHIFT+5 inserting point to numeric data,

- SHIFT+SPACE erasing the last digit of inserted numeric data.

Calibration Certificate of the Analyser

Each analyser after the assembly is subject to a complex voltage calibration on the generator of
sinusoidal signals and to measurement tests using a vibration sensor, all according to the
manufacturer’s internal regulations. The supplied analyser has the Sensor Setup — Sensor parameter
activated at a nominal value of 100 mV/g.

If the analyser set includes also a vibration sensor, then the measurement tests are carried out using
this sensor and the set is accompanied by a Calibration Certificate confirming the meter calibration
in compliance with ISO 16063-21: 2004.

The Calibration Certificate remains valid for 12 months from its issue.

Calibration applies to the entire supplied set: analyser — connection cable — vibration sensor. In the
calibration the Sensor Setup — Sensor parameter is activated for the user selection User, which is set
up for the effective sensitivity of the supplied sensor in compliance with the manufacturer's calibration
sheet.

For more information refer to the Measurement Setup (Sensor Setup) chapter.
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Basic Points Description

Static and Dynamic Data

In the instruments of 4200 series there are two main types of measured data — static and dynamic.
Static data are represented by a single value (real or complex). An example is the result of wide-
band vibration values measurement (for instance, 1ISO 2372) or measurement of RPM.

Dynamic data are represented by an array of measured values. An example is the result of spectrum
or time signal measurement.

Indication of ICP Power Supply On of the Vibration Sensor
After pressing the START key, prior to the vibration measurement, the following steps will be taken:

— The ICP supply of the vibration sensor switches ON if it is OFF (see chapter Instrument
Setup — Time to ICP off) or if switching between the INPUT1 and INPUT2 measurement
inputs for double-channel analysers.

— Checking of the vibration sensor connection to the measurement input; an unconnected or
defective sensor displays an error in the ICP supply — see chapter Error Conditions.

This pre-measurement preparation is indicated by a running bar graph on the bottom line of the
display.

Measurement Process Indication

After starting the measurement, its process is always indicated in the upper right corner of the screen
by means of the following letters:

A Auto-range calibration

W Waiting for the key to be pressed relative to the measurement parameter Trigger ->
Key

T Calculation of RPM (Trigger) for the Order or Run-up analysis, Machine Balancing

M Measurement, data collection

C Calculation (e.g. FFT).

Types of Signal Processing

The input signal may be processed and modified in various methods; in relation to the measurement
we always speak about selecting a signal path — see chapter Connection of the Vibration Sensor.
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The same path label is used in all the device menus where the signal path is selected. The following
table describes the characteristics of four signal paths used in the instruments of the Adash 4201
series.

LF ISO standard, velocity signal in 10 — 1000 Hz band [mm/s]
LIN acceleration signal in 0.8 Hz — 16 kHz band [m/s?]
200Hz acceleration signal in 0.8 — 200 Hz band [m/s?]
HFE  High Frequency Emission for bearings diagnostics,

acceleration signal in 1.5 — 16 kHz band [0]

Besides these standard signal paths, the analyser is also equipped with the special paths:

ENV envelope-modulated acceleration signal in 1.5 — 16 kHz band [9]
for the measurement of ENV spectrum
200 Hz velocity signal in 0.8 — 200 Hz band [mm/s]

for the measurement of order and run-up analysis and for balancing.

Measurement Averaging
Selection of the Averaging parameter — see chapter Measurement Setup.
The set value of the Averaging parameter applies to individual types of measurement as follows:

— To measure dynamic data, FFT signal spectrum, order or run-up analysis, time signal and
balancing this parameter is used in the calculation.

The time signal can be averaged only if external synchronization is used, e.g. tachoprobe — see
chapters Machine Speed and Measurement Setup (Trigger - External).

— To measure Default Meas., this parameter is ignored. The calculation of the static value (Default
Meas. measurement) is averaged already in the basic mode and this setting cannot be changed.
The total period of measurement for the calculation of static values for each of the 4 signal paths
is 1 sec and represents approximately 43000 signal samples.

— To measure static data in the On Line Meter mode, the averaging influences the number of
evaluated samples of the measured signal and thus the time of each individual measurement in
the following way:

Averaging Meas. Time [ms]
None 400

2x 500

3x 600

5x 800

10x 1300

20x 2300

Indication of Data Transfer to the PC

The analyser can be connected to the PC using a RS232 serial interface cable for bi-directional data
communication — see chapter Connectors.
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Via the serial interface the measured data are transferred from the analyser memory to the PC — see
chapter On-line Data Storing.

After connecting the PC to the analyser via a serial communication cable, message RS232: is
displayed in the left lower corner of the screen - see the main menu of the analyser in chapter Switch
On and Off. The process of data communication is signalled by the display of current transfer
conditions.

The user software starts a serial communication with the analyser only if the main menu is
displayed on the screen. If the analyser is set in any other mode, any commucation attempts will
fail.

Warning! Don‘t press any key on the analyser keyboard if the data transfer is running.

User Software

To archive and evaluate the measured data by the analyser, the Adash user software has been
designed, which is installed at the user's computer. Data communication of the user software with the
analyser is carried out via the RS232 serial interface — see chapter Indication of Data Transfer to
the PC.

A4000DL A simple software for data transfer from the analyser to the PC. It enables to display
and archive the measured data only in the text format for a further processing in a
table editor.

DDS2000 A professional software for measured data archiving and evaluation.

Any references to the user software in the following text must be searched for in the User’s manual
of the above mentioned software products.
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Functions Description

Analyser Supply

The analyser is supplied by 4 supply cells of AA size with a nominal voltage of max. 1.5 V.

1. To supply the analyser the following can be used:
— batteries with a nominal voltage of 1.2 V
— alkaline cells (not a different type) with a nominal voltage of 1.5 V.
2. Do not combine various types of supply cells; always mount four identical cells.
3. Check the polarity of the mounted cells carefully:
— By inversing polarity, the supply part of the analyser would be
damaged.
— By inversing polarity of one cell, the supply cells would be damaged.

® © - TRIG RS-232 INPUT
| 4’;‘5 M TI o i ’% I
& p—
Cover of the supply cells —»

Fig. Position of the cells

e MADE IN CZFCKQEIUBLIIC-- G
i AYz01.ENG

Fig. Correct polarity of the cells 'ﬂ[:l ﬂﬂh W GEHTE0ES

. " Jun 24 zoing
Information on the supply cells condition
can be obtained by pressing the F3 key — Eatt, dizcharaad |

see chapter About Instrument.
Fig. Signalling of discharged cells

If the supply cells in the analyser are already discharged, this condition is signalled on the lower line

of the logo after switching on the instrument. The discharged cells cause a considerably reduced
brightness of display backlighting, or its flashing. Switch off the analyser and install charged cells.

Procedure of Supply Cells Replacement

- Switch off the analyser by pressing the combination of the SHIFT+START keys.
- Release the screw of the supply cells cover.
11
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- Replace the discharged cells by charged ones; pay attention to the correct polarity of each
cell.

- Fix the cover and tighten the screw.

- Switch on the analyser by pressing the START key.

- By pressing the F3 key, activate the info screen and check the condition of the installed supply
cells — see chapter About Instrument.

Connectors

The analyser has three connectors on its upper side to connect signal generators:

Type Designation Description

BNC INPUT Connection of the vibration sensor, ICP supply output.

BNC TRIG Connection of a trigger generator.

Canon RS232 Connection of the tachoprobe or a serial communication cable.

TRIG RS-232 INPUT

..-. - --IJ r— ---_\‘I.c;.. ; e |

_

Fig. Analyser connectors — single-channel model

Note. If it is a double-channel analyser, INPUT is marked INPUT1 and the TRIG input is marked
INPUT2 and serves also for the connection of the vibration sensor. This type of analyser is not
equipped with a BNC connector for the connection of a trigger generator, the external synchronization
of measurement may only be carried out using a tachoprobe connected to the Canon connector
marked RS232. The double-channel version is intended in particular for such users that often carry out
two-plane machine balancing.

On Line Heber With double-channel analysers, before starting any
FIGHAL 5 - TYFE new measurement, you will be prompted to select the
¥ FEHZOF INFUT —J% 4 measurement input where measurement should be
* 1Rk performed. In case of a repeated measurement, such
gl Input 2-RIGHT prompt is not displayed: measurement is performed at
F the last selected measurement input.
120 0= 1000H32, 'y

Fig. Selection of the measurement input
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Connection of the Vibration Sensor, ICP Supply

The analyser has a BNC connector on its upper side (see figure in chapter Connectors) marked
INPUT for the connection of the acceleration sensor (accelerometer, measurement units [m/s’] or
[g]) with the ICP supply. The analyser has its own ICP power supply unit to supply the sensor. The
sensitivity of the used sensor and the ICP power ON/OFF can be set up within the configuration — see
chapter Measurement Setup (Sensor Setup).

The acceleration sensor enables measurement via four + two various signal paths — see chapter
Types of Signal Processing:

LF mm/s via an integrator

LIN  m/s® directly

200 Hz m/s®>  directly

HFE ¢ directly

ENV ¢ via an envelope modulator

200 Hz mm/s via an integrator.

If the sensor is not connected to the external ICP supply unit, the internal supply unit of the
analyser must be ON. Otherwise, an error message will appear on the screen when starting
measurement.

In this case interrupt measurement and switch on the internal ICP supply unit — see chapter
Measurement Setup.

Overloading of the Analogue Part by the Measured Signal

If a measured signal is carried to the analyser INPUT (INPUT1 and INPUT2 for the double channel
version of the instrument) whose peak exceeds +3 V or -3 V, then the instrument is not able to
process such signal since its input analogue part is overexcited. Measurement is interrupted and the
display shows an error message OVERLOAD - see chapter Error Conditions.

WARNING! It is not overloading signal path that has just been set but overloading input part of the
analyser by the supplied signal that cannot be processed on any signal path. The only solution is the
use of a lower sensitivity vibration sensor, for instance a sensor with a sensitivity of 100 mV/g can
be substituted by another type with a sensitivity of 50 mV/g, or measurement may be carried out using
such a measuring instrument that processes a higher amplitude peak range of the input signal.

Switch On and Off

Push the START button and the analyser switches on. The Adash logo and the base analyser
information appear. The battery condition is checked too. The main menu appears in several
seconds.
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Fig. Introductory logo of the analyser Fig. Main menu of the analyser
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In the left lower corner is text RS232: and the information about actual transfer process, when the PC
is connected — see chapters Indication of Data Transfer to the PC and User Software.

Push the SHIFT+START buttons and the analyser switches off.
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On Line Measurement (START)

Push the START button in the main menu and the next ON LINE MEAS. menu appears. From this
menu select desired measurement type.

11:04:4z o107.2001 oH LIHE MERE:.
START 3 1

B on Line Hea:. - > Tire2 Zianal
[AFAE.. HWachine Ealancing FFT analysiz
EE=TEE.. Runup analysis Es5 Darault Heas:,

[ .. Heawory HMachine Speed

[ .. akout Inzkrumenkt ¢

[ .. Intruwent Zatup a: vallkivveaker (RME FEQK)

Fig. Main menu of the analyser Fig. ON LINE MEAS. menu
On Line Meter

Static value measurement and its display in a numerical and graphical form. The measurement is
realized in the highest possible speed.

Time Signal

Measurement and display of time signal.

FFT analysis

FFT signal spectrum and order analysis.

Default Meas.

The typical set of static measurements will be realized.

Machine Speed

Machine speed measurement with an external probe (e.g. laser tachoprobe).

Use the arrow keys for selection and the ENTER or START keys for confirmation. By means of the F5
key you return to the main menu.

Note: Instruments supplied in the basic version do not have to have all the indicated modes of
measurement implemented — see chapter Capabilities of 4201 Analysers.

On Line Meter

This item is determined for on-line measurement of static value (see chapter Static and Dynamic
Data) in real time. From the On Line Meter selection window select, using the up/down arrows, the
requested type of measurement. You can choose from four signal paths (see chapter Types of Signal
Processing) and for each signal path the TRUE RMS or TRUE PEAK values can be measured. Using
the right/left arrows, move between the SIGNAL and TYPE selections. The requested item in the
currently active menu is displayed inversely. In the bottom part of the screen the description of the
selected type of measurement is always displayed.

OH LIME MEAZ:. on Line Hetar
b A ENTER SIGHAL TVFE
Tiiee Sianal — > 3 4 F RHE A
FFT analysis LIH FERQEK
Oeraulk Hea: E5 cigHz
Machine *peed HFE
47
a7 iAlkimeker (RME FEAK) 10 A0-100dHz, wiu's
Fig. Activation of the On Line Meter Fig. Selection of the signal path and
measured value
15

ADASH Ltd., Czech republic, tel.: +420 596 232 670, fax: +420 596 232 671, email: info@adash.cz
For next technical and contact information visit www.adash.net, www.adash.cz



ADASH Ltd. Adash 4201

Press the ENTER or START key to start the measurement. The actual measured value appears in
numerical and graphical (bar graph) form. Set the bar graph range in Measurement Setup / On-line
Bar Range.

on Ling Heter On Ling Heter
ZIGHAL ENTER FiHz:

TYFE
3 1 F RHE 4 —_—>
LIH ‘ FEAE \
.62
F5
S |-J LF Crown's] | zo
150 0= 1000Hz, s

z0nHz
Fig. Selection of the signal path and measured value Fig. Display of the measurement result

HFE

F5 - escapes from this screen and stops the measurement.

F2 - saves value to the instrument memory (see chapter On-Line Data Storing).

SPACE - starts auto-range.

Note: There is need to push the keys for a longer time, because you must break the measurement,
which represents the main analyser task.

One of the following texts may appear over the measured value:

AUTORANGE

Auto-range in process.

RANGE UP

Increasing of input range.

UNDER RANGE

Weak signal amplitude (less the 20% of input range), make auto-range (SPACE).

on Line Meker

FIGHAL TYFE

For the HFE signal path, the menu of RMS or PEAK

LF Mz values measurement is extended by the ENV item,
LIH which represents the measurement of TRUE RMS
2QiHz value of the signal loaded via the HFE signal path and

F HFE also processed by the envelope modulator.

1.EkH2-1&kH2, 1
Fig. HFE envelope RMS value measurement

Time Signal

After activating the Time Signal item in the ON LINE MEAS. selection window and after selecting a
signal path (see chapter Types of Signal Processing), the time signal will be recording.

OH LIHE MERZ. Tirm Sianal
On Ling Metar ENTER ZIGHAL
4 —> b 1

FFT analy:iz LIH

Oerault Heas, ciiHz
Maching Zpoed F5 HFE

. <4+—
B¢ fCllgCapg 120 0= 1000H2, 'y
Fig. Activation of the Time Signal Fig. Selection of the signal path
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After validating the signal path by pressing START or ENTER, measurement will be started and the
measured time record will be displayed.

Tire2 Zianal ENTER B:o.o00. go0. o [J:+ 176w sLF
ZIGHAL onLine
k 1 I Tiire
LIH cur:f=
E'FH':"_E! F5 122.5“?
Cursp=
¢ +3 550
50 A0=-100gHz, s [Cursor]
Fig. Selection of the signal path Fig. Display of the time signal
X: axis range (time).
Y: axis range (amplitude).
LF (LIN, 200Hz, HFE) signal path label.
OnLine (Memory) on-line measurement or stored data
Time type signal label (Time signal).
CursX cursor position on the X-axis (the cross on graph).
CursyY signal amplitude of the cursor position sample.
Cursor (Signal) using the SPACE key (down in the centre), the functions of the arrows on the

keyboard can be changed over. If the Cursor mode is set, then the arrows
move the cursor. If Signal is displayed, then the right/left arrows serve to
stretch/pack the signal and the up/down arrows serve to reduce/increase the
range on the Y-axis. If the signal is stretched (i.e. you cannot see the entire
signal on the screen), then the combinations of SHIFT + right arrow or SHIFT
+ left arrow enable to move the signal on the screen. By pressing HOME, the
cursor moves to the beginning of the signal displayed on the screen. By
pressing END, the cursor moves to the end of the signal displayed on the
screen.

START - starts new measurement.

ENTER - escapes to the previous menu (signal path selection).

F2 — saves time signal to the instrument memory (see chapter On-Line Data Storing).
F5 - escapes to the previous menu (signal path selection).

FFT Analysis

(For instrument with optional FFT software only.)
After activating the FFT analysis item in the ON LINE MEAS. selection window, select whether you
want to measure FFT Signal spectrum or to carry out the Order analysis. This selection will be

offered if your analyser is equipped with the Order analysis measurement — see chapter Capabilities
of 4201 Analysers. Otherwise, this selection will be omitted and signal spectrum will be measured.

Signal Spectrum

Note: Instruments supplied in the basic version do not have to have the measurement implemented —
see chapter Capabilities of 4201 Analysers.
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aH LIHE HEAZ:.
on Ling Meter
Tire2 Sianal
[ IMFFT analy:i:E
Derault Heas,
Maching spe<d

comguking FFT

Fig. Activation of the FFT analysis

ENTER

F5

Adash 4201

on Ling Heter
Tire2 Zianal

FFT

(A= 1anal speckiuig

Ordar analysis

OH LIHE I'IEI:IE.—|

cowguking FFT

Fig. Activation of the Signal spectrum

In case of Signal spectrum select desired signal path in Signal spectrum window (see chapter Types
of Signal Processing). Confirm each selection by START or ENTER. In the upper right screen corner
see the process evaluation.

If measurement is externally synchronized, for instance using the tachoprobe (see chapter Machine
Speed), the result of measurement is a complex spectrum of amplitudes and phases of the measured
signal; if measurement is not synchronized, the result is only the amplitude spectrum.

If complex spectrum measurement is requested, Trigger -> External must be set up — see
chapter Measurement Setup. Only then the measurement will be synchronized.

Zianal speckrum H:0.000, z50,0H {12, 1nne's LF
ZIGHAL ENTER onLine
3 1 —> HAGH.
LIH Ccurzf=
Z00Hz2 zz.50n
ERL FS cursf=
<« +E.4TE
150 0= 1000Hz, niwn's CITeTT

Fig. Selection of the signal path

X:

Y:

LF (LIN, 200Hz, ENV)
OnLine (Memory)
MAGN. (PHASE)

CursX
CursyY
Cursor (Signal)

Fig. Display of the amplitude spectrum

axis range (frequency).

axis range (amplitude or phase).

signal path label.

on-line measurement or stored data

data type. The PHASE is available when the external trigger was used for
measurement synchronization.

cursor position on the X-axis (the cross on graph).

signal amplitude (phase) of the cursor position sample.

using the SPACE key (down in the centre), the functions of the arrows on the
keyboard can be changed over. If the Cursor mode is set, then the arrows
move the cursor. If Signal is displayed, then the right/left arrows serve to
stretch/pack the spectrum and the up/down arrows serve to reduce/increase
the range on the Y-axis. If the spectrum is stretched (i.e. you cannot see the
entire spectrum on the screen), then the combinations of SHIFT + right arrow
or SHIFT + left arrow enable to move the spectrum on the screen. By
pressing HOME, the cursor moves to the beginning of the spectrum displayed
on the screen. By pressing END, the cursor moves to the end of the spectrum
displayed on the screen.

START - starts new measurement.

ENTER - escapes to the previous menu (signal path selection).

F2 — saves spectrum to the instrument memory (see chapter On-Line Data Storing).
F5 - escapes to the previous menu (signal path selection).
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If the evaluation of the HFE spectrum in frequency band 1.5 — 16 kHz is requested, then
measurement must be carried out via the LIN signal path (0.8 Hz — 16 kHz) since the HFE signal
path in the spectrum measurement is substituted by the ENV signal path with the 4200 analysers
— see chapter Types of Signal Processing.

WARNING! Measurement via the HFE signal patzh is performed in [g], via the LIN signal path in

[m/s].

Order Analysis

Note: Instruments supplied in the basic version do not have to have the measurement implemented —
see chapter Capabilities of 4201 Analysers.

The order analysis makes accurate evaluation of amplitude and phase at machine speed frequency
(rotation). It is based on synchronized sampling of time signal with machine speed.

The tachoprobe is need for the measurement — see chapter Machine Speed.

The measurement is very similar to the measurement of complex spectrum: the results of the
measurement are amplitude and phase arrays at the machine speed frequency and its integer
multiples. The signal path does not have to be selected as in case of spectrum measurement since the
order analysis is carried out always via its own signal path [mm/s].

aH LIHE MERZ:. oH LIHE MERX:.
On Line Makar ENTER On Line Weter —|
Tie Sianal — > Tiie Sianal
F AREELEINHE 4 FFT
Derault Heas, Fianal speckrum
Maching speed F5 o der analyz iR
47
corguking FFT comguking FFT
Fig. Activation of the FFT analysis Fig. Activation of the Order analysis

Confirm each selection by START or ENTER. In the upper right screen corner see the process
evaluation.

[:0.000,277.6H2 @:1.55mme's ORD B:o000, z77.6Hz @ 15z4eq OFD
onLing onLing
MAGH. | PgUp FHAZE
curif=[ PgDn n I HIT U
24954 | —p - 293
cur:f= H: |_| | cur:f=
+0 . 4Yyz -2E 21
ﬂ Io00000n. s Sianal
Fig. Display of the amplitude array Fig. Display of the phase array

Two screens contain measurement results. You switch between them by using PgUp and PgDn.
Amplitude values (MAGN) of first ten harmonics (1% harmonic component equals the machine speed
frequency, N"™ harmonic component is N x machine speed frequency, N = 1, 2, 3, ...) are on the first
screen. The phase values (PHASE) are on the second screen. Some phase values may be missed, it
means that the phase synchronization is not stable and the calculation was not made.

If the analyser is used to measure the Machine Deflection Shapes (MDS), another screen is added
for the measurement of the order analysis. Such screen shows a table of measured values for fast
measurement reading and recording. This table is displayed as the first one after completing the
measurement. By pressing the PgUp, PgDn keys, activate the above described screens.
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Default Measurements

This type of measurement serves to provide the basic evaluation of static parameters of the
measured signal. The TRUE RMS and TRUE PEAK values are measured for all the four signal paths
(see chapter Types of Signal Processing) and also the Crest and Kurtosis factors are calculated.
If necessary, this measurement may be stored to the instrument memory by pressing the F2 key — see
chapter On-line Data Storing.

From the ON LINE MEAS. screen select Default Meas., press the START or ENTER keys and start
the entire series of measurement.

oH LIHE MERE:.
on Line Meker
Tire2 Zianal
FFT analysiz
¢ CETETTALTETA 4
HMachine Speed

mauring ofF all skakic
Fig. Activation of the Default Meas.

Results are displayed on four screens. Switch by the PgUp/ PgDn buttons.

ZIGHAL Z1aHAL
150 A0=q00aHz, me's 0. EH2- 16kHz2, st
PgU
rrz= BT rearczT Ao e pgoﬁ rrzz D89 rear=T14.00w
<+“—>
CRET= 1 -I-q:] I{LIF:T=1 1-5[' CRET= 1 -|-'q2 I{LIF:T=1 +5[I
Fig. Display of the Default Meas. — LF / Fig. Display of the Default Meas. - LIN
SIGHAL SIaHAL
0.E-200Hz, st 1.EkHz-1ekHz2, 1
PgUp
FMH:= H..-I E F'E|:|I'=:=1 E*H st PgDn FMH:= 1 -|-I]'q F'E|:|I'=:=1 q-'qﬂfl
<+“—>
CRET= 1 .-r:IE I{LIFiT=1 45[' CRET= 1 -|-'q3 I{LIF:T=1 q-E[I
Fig. Display of the Default Meas. — 200 Hz Fig. Display of the Default Meas. - HFE

START - starts new measurement.
ENTER - starts new measurement.
F2 — saves all data to the instrument memory (see chapter On-Line Data Storing).
F5 - escapes to the previous menu.

Machine Speed

This item is used for measurement of RPM and CPS.

The tachoprobe is need for the measurement.
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Select Machine Speed item and real time RPM (or Hz) value appears.

OH LIHE MERZ. Maching fpoed
On Ling Matear ENTER
Tiree Sianal —>
FFT analy:i: E'q-u-gg Hz
Oerault Heas, -
(JHaching SpegdR
«— 1499.3 ren
LAth prokba ...
Fig. Activation of the Machine Speed Fig. Display of the Machine Speed

F2 — saves data to the instrument memory (see chapter On-Line Data Storing).
F5 - escapes to the previous menu.

Connection of the Tachoprobe

The analyser has a BNC connector on its upper side (see chapter Connectors) marked TRIG and a
Canon connector marked RS232 to connect the trigger or the tachoprobe — see chapter
Measurement Setup (Trigger - External).

- The BNC connector (TRIG) serves to connect the trigger generator to the TTL level (generally to a
minimum level of 0.7 V). They can be pulses synchronizing the beginning of measurement to a
certain state of technological process or pulses from the tachoprobe for the machine speed
synchronization of measurement.

- The tachoprobe, light or laser, can be connected to the Canon connector (marked RS232) for the
measurement of RPM and for the machine speed synchronization of measurement.

The analyser is equipped with an internal supply unit for both the optical and laser probe,
carrying the supply voltage automatically to the RS232 connector upon starting the selected
measurement.
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Machine Balancing (ENTER)

If your instrument includes software for field balancing, then you have powerful tool. In simply way you
can keep your machines in good condition. We suppose in next text, what the machine problem, which
causes vibrations is unbalance.

If you try to remove vibrations by balancing and the machine problem is nor unbalance,
you will not be successful.

The theory of balancing is not described in this manual. Use another publications to study this branch.
Request the application note on balancing from your supplier or directly from the manufacturer Adash
CzZ.

The process of balancing is based on the order analysis measurement and the following rules apply:

- The signal path does not have to be selected (see chapter Types of Signal Processing), all
amplitude measurements when balancing are performed in mm/s via a special filter (signal path).

- The measured phases are displayed in angle degrees [deg].

- The calculated weight masses are displayed in grams; enter the mass of the trial weight in the
same unit.

All the measurements in the balancing module require the tachoprobe to be connected —
see chapter Machine Speed. Use a sensor with the sensitivity of 500 mV/g for balancing on
any speed under 10 Hz (600 RPM). The standard accelerometer (100mV/g) has too low
sensitivity on these frequencies.

The standard instrument of 4200 series is intended for the balancing of machines with speed from
180 to 12,000 RPM. The process of balancing can be carried out in several steps since the balancing
data are stored in the memory and the instrument can be switched off during the balancing process
after completing any step.

11:04:4z o107.z2001
ENTER —— EHLAHCIHG

BT, On Ling Meas. - » (N CnLine edsuraint
[AYAE.. Maching Ealancing Zinale plane balancing
EIETEA.. Runup analysis Tew plane balancing

[ .. Hewory F5 Fermitted poi. of weckors

[[E .. About Instrumsent < Initialize oF wackors:

[ .. Instrurmnt Zetup

Fig. Main menu of the analyser Fig. BALANCING menu

Push the ENTER key in the main menu and select desired type of process.

OnLine measurement real time amplitude and phase measurement at machine speed
frequency.

Single plane balancing balancing in one plane only.

Two plane balancing balancing in two planes.

Permitted pos. of vectors dividing the correction mass into two components on desired angle
positions.

Initialize of vectors clear whole balancing memory.

Prior to activating the Machine Balancing menu, set a suitable frequency resolution in
respect of the balanced machine speed — see chapter Measurement Parameters Setup.
Consider whether it is necessary to average measurements and set the minimum value
of the Averaging parameter — see chapter Measurement Parameters Setup.
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OnLine Measurement

It enables real time amplitude and phase measurement at machine speed frequency. The beep labels
every new measurement.

By measuring, find the point and direction where vibrations at the machine speed frequency are the
strongest. Position the vibration sensor(s) for the process of balancing at such point.

— EALAHCIHG — ENTER Speed: 200 H2
[ ] onling meAsuranmenk 4 —> 1z20.0 FFH
Zinale plane balancing
Tew plane balancing Armplitude: q-I-EE L
Farmittad pos. ofF weckars: FS
Initialize oF wackor: <« Fhase: 'l"qE*E da3
Fig. Activation of the OnLine measurement Fig. Display of the OnLine measurement

Prior to any balancing, it is advisable to perform on-line measurement and check the
measured values stability. An unstable phase also with the narrowest possible set
frequency resolution indicates that the vibration problem is probably not due to
unbalance.

Single Plane Balancing

Prior to balancing, initiate vectors and on-line measurement — see chapters OnLine Measurement
and Initialization of Vectors.

The single plane balancing is carried out in three steps:

1% RUN measurement on the rotor in the initial, i.e. expected unbalanced condition
T. MASS adding a trial weight with a defined mass
2" RUN measurement with the trial mass.

Having carried out these three steps, the balance algorithm calculates the correction of mass and
position of the final correction weight. The last step TEST is the control measurement of balancing
success.

———— EALAHCIHG ———— -
OnLing weasurarent ever | oingle Plane Bal.

(= inale plane balancina e
Tud plane balancing b 1T RUIN: D00 s #0 aeg

Farmitted pos. oF wackors

Initialize of weckor: F5 T. mASS: [Ll]["] 4r A
RUN: D00 e #0424

Fig. Activation of the Single plane balancing Fig. Three steps of the balancing

The instrument control in the balancing is very simple. From the BALANCING menu select Single
plane balancing and press the ENTER key. The first screen will offer the measurement options in
three steps, the second screen will show the calculated corrections and results of the test run. The
screens are changed over using the PgUp / PgDn keys. The individual steps are selected using the
up / down arrows, which set the indicator (on the left of the screen) to the requested step.
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By pressing the START key the measurement is started.
By pressing ENTER the amplitude and phase have to be entered manually as if these were
measured by an instrument in the relative step of balancing — see chapter Balancing Calculator.

RFH IHFO The entire process of balancing should run at stable

lrun @ ===== RPM of the balanced machine. By pressing F1, after
i‘;':“ """ performing any step of balancing, activate the screen

displaying information at what real time machine
speed the individual steps of the balancing process
were running.

Fig. Information on the machine speed during the balancing (F1)

The analyser can be switched off any time during the process of balancing after completing any of
the above steps. After the analyser is switched on again, all the measurement and calculation
results from the previous steps are maintained.

A special section in the memory is allocated to the balancing data, which continuously stores the last
measured and calculated data.

Procedure of the Single Plane Balancing

1. Mount the vibration sensor to the bearing housing in the direction where vibrations are strongest
(at the machine speed frequency) and connect the tachoprobe.

2. Switch on the analyser and in the main menu press ENTER — Machine Balancing.

3. If the balancing is to be started, initiate vectors — see chapter Initialization of Vectors.

4. Activate the OnLine measurement function and check the stability of the measured values — see
chapter OnLine Measurement.

5. Activate the Single plane balancing function — activate the first balancing screen with three
steps.

6. Using the up/down arrows, set the indicator (arrow) on the left of the screen to the 1°*' RUN and
run by pressing START.

7. Mount the trial weight to the rotor and enter its mass in gr. in the T. MASS step (set the indicator
to the correct point, press ENTER and you will be prompted to enter the trial mass, enter the value
and validate by pressing ENTER).

8. Set the indicator to the 2"* RUN and perform the measurement with the trial mass.

9. The second screen will display the calculated corrections of weight and angle.The angle is
expressed in relation to the position of the trial mass. For instance, the value of +29° means
that the final weight must be placed by 29° further than the trial mass. The + sign used with the
angle value always indicates the movement in the direction of the rotor rotation.

10. Mark the position of the trial mass as 0° and remove the trial mass!

11. Position the calculated weight to the calculated position (angle).

12. Verify your success performing a test measurement in the TEST RUN step.

13. If the success rate is too low, run the , TRIM* measurement in which the program will calculate
another correction weight and the angle of its position based on the test measurement. All the
data are related to the original position of the trial mass. Previously positioned weights are not
removed now!

14. Repeat steps 12 and 13 until the complete balance is reached.
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single Plane Bal. Hesult

T RUM: 520 e 69 421 Core. MASS: 12.35 aranm
T me55: 260053 AMGLE: #2904
P?‘H.UNE*HI] wnets ™= 1 B2 424 b TEST ELN

Fig. Three steps performed Fig. Display of the calculated results,
TEST RUN is ready

Test Run Trim No.1

b TEST. 2.69 - +33 deg Corr. MASS: 6.390 Ar A

*I”F{LJN: E*Eﬂ 'y = 52!{ ,I'Jl,HGLE -?dqg
TRIM Mo, 1 bk TEST FLUN

Fig. TEST RUN step performed Fig. Calculation of the first , TRIM"

Several Basic Recommendations in Case of a Low Success Rate

- Check the connection and the correct function of the vibration sensor and tachoprobe.

- Perform OnLine Measurement in the balancing mode and check the amplitude and phase stability.

- If no improvement is reached by repeated balancing, then the problem is usually not in the
unbalance and your efforts are vain.

- Pay attention to the amount of total additional mass you are adding to the rotor because this may
itself cause problems.

Two Plane Balancing

Prior to balancing, initiate vectors and on-line measurement — see chaptors OnLine Measurement
and Initialization of Vectors.

— EALAHCIHG — -
anLine measurament ENTER Plane 1 Plane ?
Fingle plane bBalancing —> Free Run

3 2 Flane Balancin- e

Fermitked pos oF wackar: Mag:™ ™ s [MagsT T s
Initialize oF wackor: F5
<4— Fha:" ™ "deg Fha:™ = = da3
| e — ...
Fig. Activation of the Two plane balancing Fig. The first screen of the balancing

If you have a double-channel instrument, after activating the Two Plane Balancing menu, you can
select whether you will balance using one or both the input channels of the analyser. In case of two
plane balancing with a single vibration sensor, remount the sensor during the process of balancing
according to the plane in which you are measuring. When balancing using two sensors, the process of
two plane balancing becomes considerably faster.
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— EALAHCIHG — EHLAHCIHG
OnLing mEasucanent ENTER OnLing weasurammnt
Zingle plane kalancing —» Zingale plane kalancing
] -8 Flang Ealancing 1 [ ] TLD FLAHE EAL. 4
Fermitked pos. oF wackars F5 F'v{ LAtk ane sensor |
Inikialize of veckars F IR 4
47

Fig. Activation of the Two Plane Balancing menu Fig. Balancing with two sensors

The procedure of two plane balancing is very similar to the single plane balancing; only more
measurements must be performed. Select measurement locations as near each plane as it is possible
and mount the sensor(s). For the measurement in plane 1 and 2 usually select bearing housings
closest to the individual planes. The whole process of balancing is controlled by the instrument using
several screens, whose content will be described later. Each screen is divided into two parts. The left
part contains data from plane one, the right part is for plane two. On the screen under the plane
number there is always the description of the step that is being performed. The measurement is run by
pressing the START key. By pressing ENTER, the measured amplitude and phase are entered
manually as if these were measured by an instrument in the relative step of balancing — see chapter
Balancing Calculator.

The arrow (indicator) showing the active plane is changed by pressing the left/right arrows. Move
between the screens by pressing the PgUp/PgDn keys.

FFH IHFOQ The entire process of balancing should run at stable
Free run:  =-==-=  =-==-- RPM of the balanced machine. By pressing F1, after
1LFlane:  -——-- === performing any step of balancing, activate the screen
c.Flane:  ----- —mmm- displaying information at what real time machine
Tt wRAs: =====  ====-

speed the individual steps of the balancing process
were running.

Fig. Information on the machine speed during the balancing (F1)

The process of balancing may be terminated after completing either step by pressing the F5 key
or by switching off the instrument. Until the Initialization of Vectors command is executed, the
measured and calculated data remain in the instrument and can be recalled any time.

The first screen displays the measurement results of the Free Run (in original machine condition) in
both the planes without any trial mass.

T —— T ——
Plane 1 | Plane 2 Plane 1 | Plane 2
Freg Fun Freg Fun
Haa.::]q-'q'qn'm-'s HMag:™ ™ ™ o' Haa.:aiqqnwu's Hﬁﬂ.:Equﬁ'l'l'l.lli
F‘ha.=+23-:|-23 Fha:™ ™™ daq F'I-.a.:'l'E:]-:I-zfl F'I-.a.:'|'1 Eqd-zg
| e — —tmm—....... |

Fig. The measurement without any trial mass

The next step is the positioning of the trial mass in plane 1 and the designation of its positon as
0° since the results of further measurements are related to this original position of the trial mass.

Then the measurement is done with a trial mass in plane 1. There are two measurements to make:
one measurement in plane 1 and another in plane 2. The results are displayed on the following

screen.
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Plane 1

Trial Mas:

Trial wass

1 +["]3ram

Plane 2

In Flaneg 1
Trial wass

! REMOVE !
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Adash 4201

Plane 1
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Fig. The positioning of the trial mass in plane 1 Fig. Measurement with the trial mass in plane 1

Remove the trial mass from plane 1 and in the same way perform measurement with the trial mass
in plane 2.

Plane 1

Trial Mas:
Trial rass

! REMOVE !

In Flang &

Trial wass

1 +["]3ram

_ Marlk pogition 1

Plane 2

Plane 1

Mea:. LAkh Trial

Haa.:q*EHn'm-'s
Fra 1 B8 4.

Plane 2

HMa:: In Flang 2

Haa.:l]-ﬁﬂn‘m-‘s
F'I-.a.='1 I]Ed-:s

—mmm—....... |

Fig. The positioning of the trial mass in plane 2 Fig. Measurement with the trial mass in plane 2
Now the calculated measurement results are displayed for the position of the correction weights for
both the planes. The sense is the same as in single plane balancing, the angles are calculated from
the marked positions of trial masses. Positive angles are in the direction of rotation, negative angles

are contrary to the direction of rotation.

Plane 1

Fig:ulk

Hass:ﬂ*qzﬂram
ana. 102 402

Plane 2

Lalug:

Hass:l]q-gEflram

ana B dea

Fig. The calculated measurement results

Remove the trial mass and place the correction weights to the correct positions.

Having performed the calculated balancing, test measurements can be carried out and, based on the

measured results, ,TRIM“ measurement can be run to achieve the requested values of balance.

Plane 1

Ta:t Mea

Hafl.:l]q-l]En'm-'s
Fha.:™ ggd-:a

| e —.......

Plane 2

surenmnk

Hafl.:l]q-l]'qn'm-'s
Fha.:™ EEdea

Fig. Results of the test measurement

Plane 1

Fig:ulk 0

Hass:l]q-[" A A
nn3.='1 'q-l d2g

Plane 2

F Trim 31

Hass:ﬂ*ﬂzgram
nn3.='1 qu-:s

Fig. Results of the Trim #1

Plane 1 - the 1% RUN 3.44 mm/s, test measurement 0.05 mm/s
Plane 2 - the 1% RUN 5.48 mm/s, test measurement 0.04 mm/s

Attach the correction masses according to the same sign convention as before.

Note: The angle is with respect to the original positions of the trial masses and NOT with respect to

the location of the correction masses.
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Once you have added the additional correction masses (do not remove the original correction mass or
masses), press PgDn and START to make an additional trim test run. The trim program is now in a
loop. You may repeat this trim a total of 40 times in order to achieve the success you require.

Permitted Position of Vectors

If the weight cannot be positioned to the requested angle, its mass must be divided in two parts and
such parts must be positioned wherever possible. A practical example is the balancing of a ventilator
where the weight can only be positioned on its rotor blades.

After activating this function, enter the requested weight mass (press ENTER, enter the weight mass
in gr., press ENTER). Using the up/down arrows, set the indicator on the left of the screen to the next
requested item and in the same way enter the angle in degrees and further the angles of two planes
between which the requested position is located. In the lower part of the screen the final masses will
be calculated immediately.

Note: The angles are entered in the absolute value, thus the 0° position does not have to
necessarily correspond to the position of the trial mass but it can be selected, for instance, according
to the dimensioning in the balanced rotor drawing.

Farmitkad po:. oF weckors
ackar s 120010
ackar angql: Te.ngn
1-:k pas anale: B0, Q00
F Z-nd posoanale: 12000
-5k pos oass 10,247
2=nd pas. idss & 2R

Fig. Result of the vector distribution

Initialization of Vectors

By activating this function, all the measured data in the balance memory (for planes 1 and 2) will be
erased. This operation should always precede any new balancing.

Until the function is activated, the measured and calculated data remain in the analyser memory, also
after switching off the analyser. After switching on the analyser again, you can continue the already
started process of balancing from the point where it had been interrupted.

Balancing Calculator

After activating the Single Plane or Two Plane Balancing menus, the analyser can work in three
modes:

- balancing analyser;

- balancing calculator;

- combination of both the modes during a single process of balancing.
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The instrument works in the default balancing analyser mode, as described in the previous chapters,
when individual measurements during the process of balancing are started by pressing START. Once
you start the process of balancing by pressing ENTER, measurement will not be started but you will be
prompted to enter the values of amplitude and phase from the analyser keyboard. The data you enter
will be included in the process of balancing as if measured by the analyser. The whole process of
balancing, including the calculation of correction masses, can be simulated without starting any single
real time measurement.

The balancing calculator mode is intended for advanced users who are confident about the theory of
the balancing process. If the response of the balanced machine in certain balancing conditions is
known for the defined trial weight, then the whole process of balancing can be shortened by entering
appropriate data from the analyser keyboard without performing a real time measurement at the
machine, performing only the necessary measurements.

After pressing ENTER, you will be prompted to enter the amplitude value. After entering the value,
press ENTER and you will be prompted to enter the phase size. After entering the phase size, press
ENTER again and both the values will be accepted and included in the calculation of balancing.

Single Plane Bal. et frol-1e Fhacei. Single Plane Bal.
b1 RUR: === s === deq B RUM: === s === dea b1 RUR: === s === deq b1 RUN: 100w #120 dea

T MASS: === aram T MBSS: === aram T MASS: === aram T MASS: === aram

?‘RUN:"'rrm.-'s = e ?‘RUN:"'WS = = dea ?‘RUN:"'rrm.-'s = e ?‘RUN:"'rrm.-'s = e

Fig. Entry of amplitude and phase of the first run of single plane balancing from the analyser keyboard
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Run-up Analysis (SPACE)

The Run-up Analysis measurement serves to record the process of change in RPM, amplitudes and
phases during the machine run-up and run-down. Amplitudes and phases are measured in a similar
way as in the machine speed frequency balancing. The measurement results are the RPM, amplitude
and phase patterns, which can be displayed as a graph on three screens.

The measurement requests the connection of a tachoprobe.
Results of a maximum of 400 individual measurements can be measured and stored.

The standard 4200 instruments are intended for measurement of the run-up characteristics of
machines with a speed from 180 to 12,000 RPM. The measured characteristics may be stored in the
analyser measurement memory — see chapter On-line Data Storing.

By pressing the SPACE key from the main analyser menu, activate the run-up analysis screen:

11:04:4z o107.z001 . )
SPACE Runuf Tri334ring

BN On Line Meas. — » || I 4 Thap 0
EAE.. HWaching Ealancing by spaad
EHEETEA.. Runup analysis 5

A .. Hewmry = Edit

@ .. Akout Instrunent +“— = fkark

[ .. Instrummnt Zetup

Fig. Main analyser menu Fig. Run-up analysis screen

In the Run-up menu select, using the up/down arrows, whether the individual measurements should
be started after the expiration of a certain time period or upon the change in the machine speed by the
requested step. Validate by pressing ENTER or START.

WARNING! The time of individual measurements is influenced (see chapter Measurement

Parameters Setup):

- by the set value of the Frequency resolution parameter
- by the set value of the Averaging parameter.

If you set the period of measurement starting shorter than the time of individual measurements, the
requested period will not be respected and measurement will start at the highest possible speed that
the analyser is able to achieve with the set measurement parameters — see chapter Verification of
the Time of Individual Measurements.

The measurement averaging is advisable only if machine run-up/run-down is under the user's
control. Otherwise, important phenomena of the run-up characteristics do not have to be duly
(or even at all) drawn due to the time extension of the individual measurements.

Measurements Started by Time

By pressing START, start the run-up analysis measurement; by pressing ENTER, activate the prompt
to set the step (period) of measurement in the upper line of the screen.
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Ekap 5] E_
Runup Trig4ering ENTER F:unup Trig4ering
F T A Zkap 0z Zkap 0z
by speed ’ sp-z-z-:l
- = Edit F5 = Edit
= Zkark «—— .' |=| = Zkark
Fig. Screen of the run-up analysis by time Fig. Measurement step (period) setup

Set the requested measurement period in seconds in the upper line and validate by pressing ENTER
(by pressing F5, cancel your request to change the measurement period). Individual measurements
will be started after the expiration of this set period unless it is shorter than the time of individual
measurements.

Measurements Started by Speed (RPM)

By pressing START, start the run-up analysis measurement; by pressing ENTER, activate the prompt
to set the RPM change step for measurement starting in the upper line of the screen.

Chanae [RFH1: 10_

Runup Trig4ering ENTER Funup Trigqering
by Eine by Kirvee
[ty cpeedE] ikep ORFM TR 4 ikep ORFM
= ] = |
- Edit FS Edit
STHRTREEE T <+—— 5TF|F:T = Zkart
Fig. Screen of the run-up analysis by Speed Fig. Setup of the RPM change step

In the upper line set the requested RPM change step in RPM that starts further measurement and
validate by pressing ENTER (by pressing F5, cancel your request to change the step). Individual
measurements will be started after the verification of the change in RPM at least by the entered step,
unless such change occurs in a shorter time than is the time of individual measurements.

Starting and Termination of Measurements

Start measurement by pressing START from the run-up analysis screen.

Runup

F:unup Trig4ering START
SEep 10: ) p2ed: YEORFM, %.0Hz2

sp-z-zd Heuk rre2as, Shared:
= Edit FS Last wal.:
'.=T|=|F:T = Zkart <4+
Fhark =720 RFH oy )

Fig. Run-up analysis screen Fig. Measurement starting
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In the bottom line on the left the minimum machine speed [RPM] is indicated at which measurement
will start (in case of run-up) or terminate (in case of run-down). The minimum speed of the measured
machine is determined by the selected frequency resolution — see chapter Measurement Parameters
Setup. The displayed value of 720 RPM (12 Hz) corresponds to the frequency resolution set at +2 Hz.
The first line of the measured data displays the current value of the machine speed. If the machine
speed is higher than the minimum requested speed, measurement will start immediately. Otherwise,
only the measured machine speed will be continuously displayed and measurement will start only after
the measured speed exceeds the requested value. The figure shows a condition when the measured
machine speed of 480 RPM does not meet the requirement of at least 720 RPM.

After measurement is started, its course can be followed in the right upper corner of the screen where
individual phases of measurement are gradually

Runuf ] signalled by letters T, M and C — see chapter
AlGE:E-2 Measurement Course Indication. The second line
Freed: F23%RFH, &5.0H: shows the order of measurements within averaging —
Herk meaz.-x 03 tored: 21 see chapter Measurement Parameters Setup. The
displayed value AVG:2-2 signals that the second
Lazk wal.: E-!Ld LI +E1 423 measurement (the first digit) of the requested two
measurements (the second digit) has just been

JLCH U He L&k performed..

Fig. Result of individual measurement

Machine speed (3,898 RPM, 65 Hz), amplitude (24.4 mm/s) and phase (21°) can be determined from
the screen. A total of 21 measurements are stored with ordinal numbers from 0 to 21. 22 seconds
have elapsed since the beginning of measurement.

Measurement terminates:
- By pressing F5 or ENTER.
WARNING! The key must be hold pressed until the ongoing measurement is terminated,
which in case of the averaged measurement with a narrow tachoprobe may last also several
seconds or tens of seconds.
- By measuring and storing the results of 400 individual measurements.
- By reducing RPM under the requested minimum limit, measurement is suspended.

If 400 individual measurements are stored, the cycle

Funuf is terminated and the measured data are displayed.
If the machine speed drops under the requested
Freed: 120RFH, 2.0Hz minimum value, the measurement cycle is suspended
Haxk meaz-> 0: Fhorad: A0 and in the bottom line on the left an error message
appears instead of the time data — see fig. If the
Last wal.: 31 *H"'"""-"F +'ql]d'=5 machine speed is increased above the minimum
value, the measurement cycle automatically
1oL fpeed. ek continues.

Fig. Measurement suspended — low machine speed

Verification of the Time of Individual Measurements

The time of performance of individual measurements is mainly determined by the set frequency
resolution and by the set number of measurement averaging — see chapter Measurement
Parameters Setup. Further, it is influenced by the actual machine speed. It is important to know the
time of performance of individual measurements in order to select correctly the Step parameter in
seconds or in RPM for run-up analysis measurement — see above.
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Funug Funug

AW G- AW G-
Epeed: {E00FFH, 25.0H:2 Epeed: {:00FRFH, Z0.0H:2
Hext imeas.- 03 Stored: 10 Hext imeas.- 03 Stored: Z0
Lact wal: D3 elD s FB2 424 Lact wal: 33 alins #0T 424
LI He 1] ek LR HE) ek
Fig. Time at the 10" measurement is 12 seconds Fig. Time at the 20" measurement is 39

seconds

The time of performance of individual measurements can be verified in the following way:

Set the requested Frequency resolution and Averaging parameters — see chapter
Measurement Parameters Setup. Select the lowest possible value of the averaging
parameter that suits your requirements. Select the highest possible value of the frequency
resolution that ensures stability of the measured phase and sufficiently low minimum machine
speed.

Start the Run-up Analysis measurement, select by time and set the Step parameter to 0
seconds. Measurement will be performed at the maximum possible speed for the set
parameters.

Start measurement and monitor the time information relative to the duration of measurement
since its beginning in the left lower corner. Its change corresponds to the duration of the
measurement that has just been performed in seconds. To measure with a time under 1
second, the change in time of several consecutive measurements must be measured, for
instance ten. The above figure shows an example when 10 consecutive measurements lasted
69 — 20 = 49 seconds; the time of individual measurements can thus be estimated at 5
seconds. If you select the Step by Time parameter lower than 5 seconds or the Step by RPM
parameter so low that it will be exceeded within a time of less than 5 seconds, then the
entered Step parameter will not be respected and measurement will be performed at the
highest possible speed for the particular parameters, i.e. approx. 5 seconds.

Display of the Measurement Results

After terminating measurement, the measured courses of RPM, amplitudes and phases are displayed
as a graph on three screens between which you move using PgDn and PgUp. By pressing F1 from
any screen with the graph, a screen appears with the numerical display of results of individual
measurements on the current position of the cursor in the graph.

PgDn PgDn

0= 1000 == JERzTrpm FUH UF . W= 1000 == [J:E 4wt sRUN R . E:IZI.I:II:I- foi0 == [:+15zdes RUN UF

FFH

HAGH. kJ\
| PgUp AN
cur:f= -q.g,,.:-.,.\l

+E15 | €—

Fig. Course of RPM Fig. Course of amplitudes Fig. Course of phases
HMaaz, Ha: HT
Meaz tine: Zmin 0Es
Spead: 20z0 RFM
Arnplitude: B oEZ 'y
Fhaze: -115.1 4¢3
Fra:s: any key

Fig. Numerical display of results of a selected measurement (F1)
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WARNING! Unlike the display of time signal or spectrum, when after activating the screen with the
course of measurement results, the Signal arrows mode is set - it is supposed that first an adequate
display range is set and only then the cursor will be reset - after activating the 1* screen with the run-
up analysis results, it is exactly the opposite: more often the cursor is reset than display range is
changed. The first screen signals, in the right lower corner, the arrow mode on the keyboard Cursor —
see description below. By pressing the SPACE key, switch this mode to Signal: using the arrows, you
can set an adequate display range. After pressing PgUp / PgDn or F1, switch to the next screen: the
cursor position remains unchanged at the selected measurement. The arrow mode is switched back
to Cursor since it is supposed that on the new screen the cursor position will be reset again.

F:0.00-100.0 -- [{:*1%2423 RUH UF H:oo0-1400.0 -- [:5 éYrwne'sRUH UF
FHO:E HMAGH.
I|'"'|,|I Ccur:f]=| PgUp ?I;J.-ﬂ:-ﬂ:
oo | .
| . cur:g= curs =
b -LE 7 +0 1k
BELE iZursor]
Fig. Signal mode set Fig. By switching the screen, changed to
Cursor
X: index (number) range of the displayed measurements (X-axis).
Y: RPM / amplitude / phase range of the screen surface (Y-axis).
RUN UP Run-up analysis measurement type.
RPM (MAGN., PHASE indication of the displayed measurement course (RPM / amplitude / phase).
CursX position of the cursor on the X-axis (the cursor is marked by a cross) —
elected measurement index.
CursyY RPM / amplitude / phase of the selected measurement in the cursor position.
Cursor (Signal) using the SPACE key (down in the middle), the function of the keyboard

arrows can be switched. If the Cursor mode is set, then the arrows move the
cursor. If Signal is displayed, then the right/left arrows serve to expand /
pack the displayed course and the up/down arrows serve to reduce /
increase the range on the Y-axis. If the graph is expanded (i.e. it is not fully
displayed on the screen), then the combination of SHIFT + right arrow or
SHIFT + left arrow enables to move the graph on the screen. By pressing
HOME, the cursor is placed at the beginning of the displayed course on the
screen. By pressing END, the cursor is placed at the end of the displayed
graph on the screen.

The instrument can measure and store a maximum of 400 individual measurements within one run-up
analysis signal. The measured course of each measured variable can be displayed as a single graph
but resolution can be increased and results can be displayed on several screens:

f3:0.00-400.0 {:10.2mm's RUN UP The run-up analysis signal consists of 321 individual
measurements — see cursor position at the end of the

HAGH. signal CursX=321.

Cursfl= The X-axis range for a full display of all
xZ1.00 measurements is 0 to 400 — see X:0.00-400.0.
curzfll= The other amplitude peak is around 193. The

+0LEEE requested measurement viewing is 180 to 200.

Fig. Complete display of the amplitude course

By pressing SPACE, the arrow mode switches to Signal and by double clicking the right arrow, the
highest resolution of X-axis 0-100 is set. If the combination of SHIFT + right arrow is repeatedly
pressed, the course is shifted to the X-axis range 100-200. By pressing the SPACE key, the arrow
mode Cursor is set and by moving the cursor, you can view the requested measurements.
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B:0.00-400.0 [ 10 2wie's FLH UF H:1o0.0-zoog [{: 0. zmem's  RUH UF
HMAGH. HMAGH.
Cur:[@{= cur:f=
00anan 150,00
Ccur:[f= cur:f=
+0, 504 +3,ERE
Cur o

Fig. Highest resolution of X-axis 0-100 Fig. X-axis range 100-200

ENTER - to return to the analyser main menu.
F2 — to store the run-up analysis signal — see chapter On-line Data Storing.
F5 — to return to the analyser main menu.

If you return to the analyser main menu without
. storing the run-up analysis signal to the measurement
Funup 13 net stored ! memory, this signal will be irretrievably lost. Since the
] acquisition of a new signal can last a relatively long
Figally guit ¥ time, you will always be prompted to confirm your
request to return to the analyser main menu without
B AT, e [ Escape storing the signal to the measurement memory.

Fig. Warning of a possible signal loss
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On-Line Data Storing (F2)

(For instrument with optional Route software only.)

Note: Instruments supplied in the basic version only do not have to have this function implemented —
see chapter Capabilities of 4201 Analysers.

If the on-line measurement results are being displayed on the screen, the measured data can be
stored in the analyser memory by pressing F2 and via the RS232 serial interface transferred to the PC
for further processing — see chapter Indication of Data Transfer to the PC. Both the types of data
measured by the analyser can be stored — see chapter Static and Dynamic Data. These on-line data
stored in the analyser memory can be downloaded from the analyser, viewed and archived; they must
only be manually assigned to the corresponding database cells in the data export in the DDS
environment — see chapter User Software.

Data Storing

If no measured data are stored in the analyser
memory, this information will be displayed after

Ho data in meied .. pressing F2 in the main menu of the analyser.

Fig. Memory of the measured data is erased

After pressing F2 from the screen with the results of the measured data, you will be prompted to enter
the measurement identification number, which can have from 1 to 15 digits and is entered on the
upper line of the display after being prompted Enter number: _.

Enkar number: _ Enter number: 15_ Catalogue of wmimry

15 .. On Ling Meker

0.46

LF Cinme's] | 20

0.46

FJ LF Lriwic's] | zo ru

Fig. On Line Meter measurement Fig. ldentification number 15 entered Fig. Memory contents
The identification number serves only for your orientation in the analyser memory. A different
identification number can be assigned to each measurement, however also several different
measurements may be stored under the same identification number (for instance, all the
measurements from one measurement point). Data are stored to the analyser memory by entering the
identification number and pressing ENTER. By pressing F5 when entering the identification number,
you cancel your request to store the data to the analyser memory.

Fig. Time signal measurement

Fig. Identification number 20 entered

36

Entar numk2r: _ Entar numkar: 20_ Cakalaqua of a2y
onLing onLing .
TIME TIME 15 .. On Ling Metar
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curzfl= cursfll=
+L. B0z +L. B0z
Zianall Zianall

Fig. Memory contents
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Enter numbar: _ Enter numkar: 25 _

onLing onLing

MAGH. MAGH.

Cur:fl= cur:fl=

el o oL

N Cur:fi= N cur:f=
+1.0E7 +1.0E57

ba h. e mem e b . [

Fig. Signal spect. measurement

Enter numbar: _

onLing onLing

MAGH. HAGH.

Cur:fl= cur:f=

19,963 14,9643

Cur:f= cursf=

" +24.39 " +2Y4.3%
I " [ Z1anal] Il "

Enter numbar: 30_

Z1anall
Fig. Order analysis measurement Fig. Identification number 30 entered

Entar numbar: _

FME= 1--23 F‘EFIH=E-|-EH|T|T|.-'$
CRET= 21-1 H KURT= 21-33

Enter numbar: 2E_

FiME= 1--23 F‘EFIH=E-|-EH|T|T|.-'$
CRET= 21-1 g KEURT= 21-33

Fig. Default Measurements

Maching Fpegd

Enter numbar: Yo

Adash 4201

Catalogue ofF ey
15 .. On Ling Meker
0 .. Tine Zianal

Fig. Identification number 25 entered

Fig. Memory contents

Catalogue oF fe2iery
0 .. Tinee Fianal
ZE .. Fianal speckrum
Hl

Fig. Identification number 35 entered

Fig. Memory contents

Cakaloqus oF w2y
ZE .. Sianal spectrum
0. Order analy:is

Fig. Memory contents

Cataloqus oF w2y
0. Order analy::

Corr. MASS: 5.390 aram
.'E'.HGLE '?d-za
. TEST ELM

Carr, MASS: Efagﬂgram
.'E'.HGLE '?dea
. TEST RELIM

3E .. Derault Heas,
24,99 y 19.99 . e T
1 -‘-'IHEL:] FFH 1 1 99.4 RFH
Fig. Machine Speed Fig. Identification number 40 entered Fig. Memory contents
. Entar numker: Y5 _ Caktaloque oF wenmiry
Trim Mo.1 ITIM NO. | 35 .. DeFault Haas.

Yyn ., Maching Spaed

Fig. Single plane balancing

Fig. Identification number 45 entered

Fig. Memory contents

Plane 1 | Plane 2
Fasulk OF Trim #1
Hass:l]-[" 47 3Am Hass:[LI]Earam

|:|n3.:'1 *134-:;: |:|n3.:'1 quea

Enter numkgr: G0
Flane 1] Flane £
Fa:sult OF Trim # 1

Hass:l]-[" 4rAm Hass:[LI]Earam
|:|n3.:'1 *134-:;: nna.:'-l 454-:3

Catalague of sy
.. Maching fpegd
.. Zinalg plane Balancing

-ang balancina

Fig. Two plane balancing

W, 00- 1000 P20 drpm RUH UF
RFH
Cur:fl=
0000
Cur:f=
+T32.%

Fig. Run-up analysis

Fig. Identification number 50 entered

Fig. Memory contents

Enter numbgr: EE_

FFH
Cur:f=
0000
Cur:fi=
+TIE.%

Fig. Identification number 55 entered
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Display of Measured Data

After pressing F2 in the analyser main menu, a list of all the stored measurements will appear:

Cakaloaue af wediekry H:a.00-ze0.0Hz [:z. 16mw's LF

i .. On Ling Maker ENTER Fioute

0 .. Time Fianal - > HAGH.
RlEE .. Elanal speckrun cursfl=

0., Order analysis 00000
3E .. Default Heas. F5 cursf=

Yya .. Maching Spead <+— +101,001])
LUds b, . B

Fig. List of stored measurements Fig. Result of the selected meas.

By pressing the ENTER key from the display with the list of measurements, the measured values of
the selected measurement will appear. For the appearance of the screens with the measured data see
corresponding measurements in chapter On Line Measurement.

If there are more measured data, they can be gradually displayed by pressing the PgUp, PgDn keys.
This case is typical when displaying the result of the Default Measurements, represented by four
measurement results via 4 signal paths — see chapter Types of Signal Processing.

Return to the screen with the list of measurements by pressing the F5 key.

Erasing the Memory (SHIFT+F5)

By pressing the combination of the SHIFT+F5 keys, erase the entire measured data memory. Be
careful, it is an irreversible operation.

M OTTEHTIOHN
CLEAR WEMOFRY!
Al daka in Ehe ey
LA B Tosk,

B . e B Escape

Fig. Warning after pressing SHIFT+F5
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About Instrument (F3)

The F3 key (About Instrument) may be pressed any time. A screen will appear containing the most
important data on the current condition of the instrument.

INFO AY201
Dby i 2% => T 0 HiSKE
Cakalog: 1% => 21 0 H0E

Senser: 100wdl S, ICF:0n
FAverade: Hong, Trid: Internal
EFTT Rt

Fra:s: any key
Fig. About instrument (F3)

Data mem - Current fill of the measurement memory. The displayed information says that out of
a total of 415 KB of the memory, 7 KB are occupied, which means less than 2%.

Catalog - Current fill of the memory for the measurements. The displayed information says
that out of a total capacity of 4,096 items, 21 items are occupied, which means less
than 1%.

Sensor - Set sensitivity of the sensor for measurement — see chapter Measurement Setup.

ICP - Condition of the sensor supply — see chapter Measurement Setup.

Average - Set number of averages — see chapter Measurement Setup.

Trig - Set type of measurement triggering — see chapter Measurement Setup.

BATT - Condition of batteries (100 % means fully charged cells, 0% signals completely

discharged cells).

By pressing any key, return to the screen from which you pressed F3.
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Instrument Setup (F4)

By activating the F4 key - Instrument Setup item in the main menu, a menu CONFIG will appear

Adash 4201

from which you can set the basic characteristics of the instrument setup.

11:04:4z o107.z001
B On Line Heas.
[ATNA;).. HMaching Ealancing
EHEETEA.. Runup analysis

[ .. Hamwoery

[ .. akout Inskrumenkt

[ .. Instrummnt Zetup

Fig. Main menu of the analyser

14:11: 14 ST.0E 200
BrEE.. On Line Hea:.
[ATNIA;).. Maching Ealancing
EIETEA.. Runup analysis

[ .. Hewory

[E .. Atout Inskrument

Fiieze:

F4
—>

F5
-«

Attention!

— COHFIG —
(A ea:ureimenkl
Instruimeent
Tine
(k14

Zensar, krigqer, ...

Fig. CONFIG menu

If the RS232 communication cable is
connected to the instrument, the line F4 — Instrument
Setup is not displayed in the analyser main menu.

Choice F4 — Instrument Setup is functional!

Fig. Choice F4 — Instrument Setup is not displayed

Measurement Setup

By activating the Measurement item in the CONFIG setup menu the MEASUR. SETUP menu will

appear.

— COHFIG —
(M 2a:uraient Rl
Inztruimeenk
Tinm
Diake

sensor, krigqer, ...

Fig. Measurement setup

Sensor Setup

ENTER
—>

F5
-«

Setting of the sensor sensitivity and its ICP powering.

— MEASLUFR. SETUF —
¢ BRSNS A
Trigqaer
Ouaraging
FFT Ling:
On-Ling bBar ranas
Freq. resalution

Fig. List of measurement parameters

For a common vibration measurement with the ICP supplied sensor, the ICP supply
must be ON.

Each parameter can be selected using the up/down arrows; by pressing ENTER, move to the setting
screen, set the parameter to the requested value and validate by pressing ENTER. By pressing F5,
leave the setting screen without validating any changes.
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— MEA:UR. ETUF — ENTER S@nior fgkup
»  ECITINETTT A4 —> ZEHZOR IGF FOLEF
Triqqer 10kt g 3 on 4
Averaging ENTER opr
FFT Line: <4+— QFFCIW S
an-Ling bar ran3e Fs CO0mit S
Fraq. resolukion cancel Uzar ==
Fig. Sensor setup Fig. Setting of the sensor sensitivity and its

ICP powering

If you analyze the voltage signal (without any sensor), activate the Off (1V/1V) item.
If the analysis of a voltage signal from the
generator is requested (without the connected

Senzar iebup

iﬁ%ﬂﬁ IGF E':'I'"EH vibration sensor), then switch off the ICP power.

5-:;;.:.-,-3 |:||:-n|:- If Off (1V/1V) is active, the set sensitivity of the
sensor will be ignored and all the measurement

;ggmjg v IR 4 results will be displayed and stored in volts.

Lzer =X After finishing this measurement, do not

forget to switch the ICP power ON!

Fig. Voltage signal analysis setting

User Selection of the Sensor Sensitivity

If the vibration sensor is connected to the analyser and accompanied by a calibration certificate from
the manufacturer, then it is advisable to introduce this sensitivity value to the User (selection) item and
set this item as active. If, for instance, a sensor having a nominal sensitivity of 100 mV/g with an
effective sensitivity of 102.3 mV/g is used, then the following setting can be performed (see fig.):

Lenior f2kyp SPACE Lensor sekyp

ZEHZOR ICF FOLEFR > ZEHEZOR ICF FOLEFR

LT R F an 1 LT R F an 1

it g OFF ENTER it g OFF

1000A S QFFCIY D SR 100A A (nTo o O LR
ECEENTIIT] F5 - i3
EEE = Edit cancel EMTERHFE

Fig. User selection of the sensor sensitivity Fig. Editing of the User selection item

Trigger

The trigger source may be set as:

- Internal (by pushing the START key).

- Key (the 1* pushing of the START key starts the set of measurement condition, the 2™ pushing of
the START key starts the measurement).

- External (e.g. tachoprobe pulses).

This setting has no impact on the measurements that require external triggering (e.g. order
analysis, machine balancing, run-up analysis).

Each measurement can be externally synchronized as follows:
- from the trigger generator, connected to the TRIG input
- from the tachoprobe, connected to the RS232 input.
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Retrig is used if time signal or FFT are measured on-line. In that case, selecting Yes, it is not
necessary to retrig new measurements by pressing the START key. After completing the
measurement and after displaying the result, another measurement is triggered automatically.

Fig. Activation of the Trigger

Averaging

Setting of a number of the averages. This setting affects all the measurements (with the exception of

Default Meas. - see chapter Default Measurements).

Fig. Activation of the Averaging

FFT Lines Number

Note: Instruments supplied only in the basic version do not have to have this function implemented —

— MERASUR. SETUF — ENTER — COUHT —
Fenior sehup - > F M 4
Trigqaer Zu
k 4 ENTER Tu
FFT Line: <« AT
on-Ling bar rangs 1y
Freq. resalution FS Z0u
cancel

see chapter Capabilities of 4201 Analysers.

According to the requirement for step size on the frequency axis, the appropriate number of FFT

spectrum lines can be set up.

Fig. Activation of the FFT Lines

On-Line Bar Range

— MEAR:UR, SETUP — ENTER Trigaer
Sensar sekup — > FETFIG

k 4 ‘l- Ho 1\
Averaging ENTER Vaz
FFT Ling: <+— Extarnal

on-Line bar range F
Freq. resalukion 5 |
cance imer2diake krig

Fig. Selection of the Trigger

Fig. Selection of the number

— HEASUF. SETUF — ENTER FFT Lines
Zensor $etup - » LIHE=

Trigaer 101
Ouaraging ENTER

: 1 -

On-Ling bBar ranas
Freq. resalution F5
cancel

Fig. Selection of the number

When measuring static values in the On-Line Meter mode, the measurement result is displayed
numerically and graphically. The graphical display has the character of a bar graph, whose length
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corresponds to the measured value. The range (maximum) of the bar graph of each signal path can be
set up individually.

—HEE;!.;;F_:;EL':F — ENTER on-Ling Ear range
Triager > B EXNTYE
Oueraging F5 =14, LI, mawe: E.D m.-'s_l_
FFT Line: cancel g, 200Hz, M B0 s
(Aan-Ling bar ranackl] =i9. HFE, ma: oo g
Freaq. resalution '

Fig. Activation of the On-Line bar range ENTER lﬂg. Selection of the signal path

Enter numker: [20] _

%19. LF, ra: m
i LIH, e C.0 s
Sig. ZO0Hz, maw: B0 st
=i9. HFE, ra: Lo 3

Frequency Resolution

The parameter serves to set frequency resolution in the Order Analysis, Balancing and Run-up
Analysis measurements.

Freq. resolukion

—HEI:IEUF:. EETUF' — ENTER I
2nior sekup Fraq. razalukian
Trigfl-:_r ’ 0.EHz CEZORFM)
+ +
?::Ti?'::f ENTER X {.0Hz (teORFM) ]
On-Ling bar ranae F5 ¥ OH? CEEZOOFRFHI
(2. masolukioniE] original {0H:z (Xe0OFRFH)

Fig. Activation of the Freg. resolution menu Fig. Frequency resolution Setup

Balancing

If balancing is performed at a set whose individual parts rotate in irregular but close RPM, it is
necessary to set a sufficiently low frequency resolution of measurement so that the influence of both
close speed frequencies can be clearly separated and correct results are achieved.

If you select an insufficient frequency resolution, measurement will be unnecessarily long.
If the measured phase is unstable, frequency resolution must be restrict.

A reduction in the frequency resolution will cause:
- stability of the measured phase, which is an unnecessary condition to start the balancing of

the measured machine
- reduction in the requested value of the minimum machine speed at which balancing is still

possible
- extension of time of each balancing measurement.
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Frequency resolution Minimum machine speed

[Hz]  [RPM] [Hz] [RPM]
+0.5 %30 3 180

+1 160 6 360

+2  +120 12 720

+5  +300 30 1800

+10  +600 60 3600

Run-up Analysis

For a faster run-up (run-down) machine, the highest possible speed of measurement is requested,;
therefore a wider machine speed frequency line must be selected with all the resulting consequences
— see the above description of balancing.

Instrument Setup

By activating the Instrument item in the CONFIG menu and by pressing the ENTER key, a menu will
appear from which you can set the basic characteristics of the display and the function of auto power
off (see the note below).

—— COHFIG — ENTER INSTRUMEHT SETUF —
Maazurement - 5 k ERENITE 4
F I A Conkrask
Tirie F5 Tin're ko brigahk. ofr
Ciakg Tirs2 ki ICF oFF
<+— Tine ko AukaFoLser oFF
Eriahk., conkrask, ...

Fig. Instrument setup Fig. List of instrument parameters

Each parameter can be selected using the up/down arrows; by pressing ENTER, move to the setting
screen. From the setting screen, using the left/right arrows, set the dispalyed bar graph to the
requested value and validate by pressing ENTER. By pressing F5, leave the setting screen without
validating any changes.

Brightness - sets display brightness.

Contrast - sets display contrast.

Time to brightness off - sets a period of time from the last use of the keyboard after which
the backlighting switches off.

Time to ICP off - sets a period of time for the sensor ICP power off from the last
measurement.

Time to AutoPower off - sets a period of time for the instrument power off from the last use of
keyboard.

Note: The periods are indicated in minutes and are only indicative. The display backlighting, ICP
supply and entire device power off when no measurement is being carried out, saves the supply cells.
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Erightnes: Conkrask
il ':}
P 1.4 1/ =My lal= F 1.4 142 'y 1=
I I I
- -
Sakking Eine oF poLsr oRE: Eettins_ Lir2 oF poLsr OFF:
Tire2 b Brighk. orr Tinm to IGF off
(0 - Dizaklel (0 = Dizakle)
P 1.i"-l 1.i'2 31'4 @ ? 1.i"-l hl'z 31'4 @
[ [
L minukgs C minukas
Zakking Eime ofF poLser ofr:
Tirre ko AukoFoLr ofF
(0 - Dizaklel
P 1.i"'l 1.i'2 3.i"'l @
-
i€ minute: Fig. Display of the settings

Time and Date Setup

The last two items of the menu are intended for a correct time and date setting. The instrument is
equipped with its own clock and each route measurement is assigned its time, which is stored in the
database along with the measurement results after uploading the measured data to the PC.

The setting is very simple. After activating the relative functions using the up/down arrows and after
pressing ENTER, the current date or time appear on the display. Using the left/right arrows, move to
the individual date digits on the line, which can be changed to the requested value by pressing the
corresponding numerical key. Validate the setting of the entire line by pressing ENTER. By pressing
F5, leave the setting screen without changing any parameter.

ENTER Zbup ke
—— COHFIG —
Meazuranenk U H M
InzErurnenk ENTER - -
. ¥ 09:46:57
47
Dakg
. FS Wi
F2al Tirme cancel
Fig. Activation of the Time Fig. Time setup
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Adash 4201
ENTER S2kup dake
—— COHFIG — )
Maazuranednk 19122001
Inskruneenk ENTER
Tivie 19.12.2001
P [FH A
F5 m
Dakg cancel
Fig. Activation of the Date

Fig. Date setup

46

ADASH Ltd., Czech republic, tel.: +420 596 232 670, fax: +420 596 232 671, email: info@adash.cz
For next technical and contact information visit www.adash.net, www.adash.cz



ADASH Ltd. Adash 4201

Error Conditions

If an unexpected situation occurs during the work with the analyser, refer to this chapter.

Weak Display Backlighting

By pressing the F3 key, activate the Info screen (see chapter About Instrument) and check the

condition of the supply cells. Value BATT: 100% signals fully charged cells, value BATT: 0% means

fully discharged cells.

— If the cells are discharged, replace them — see chapter Analyser Supply.

— If the cells are not discharged, increase the intensity of display backlighting — see chapter
Instrument Setup (Brightness, Contrast).

Not Implemented!

This message shows that you are attempting to run a type of measurement in the On Line Meas.
mode that is not implemented in the software of your analyser, e.g. Time signal, FFT analysis,
Machine Speed — see chapters Capabilities of 4201 Analysers and On Line Measurement.

If FFT analysis is not implemented in your analyser, then the error message appears also if
attempting to set up the FFT Lines parameter — see chapter Measurement Setup.

ICP Supply Errors

The internal ICP supply unit of the analyser should be ON during measurement — see chapters
Connection of the Vibration Sensor, ICP Supply and Measurement Setup.

ICP Power is Off Warning

If the ICP power is off message appears on the display, do not continue measuring. By repeated

pressing of F5, return to the main menu of the analyser. Continue measuring only if analysing voltage
signal from the generator without any sensor — see chapter Measurement Setup — Sensor setup.

By pressing the F4 key from the main menu of the

- ""':E.:_"':f'ﬁpp analyser, activate the CONFIG menu — see chapter
GP-:-nl:inu-z P Measurement Setup. Select Sensor setup and

check whether the ICP power is ON.
ETORTRERY 2~ ME-E F & M EET Y

Fig. ICP power is off warning

47

ADASH Ltd., Czech republic, tel.: +420 596 232 670, fax: +420 596 232 671, email: info@adash.cz
For next technical and contact information visit www.adash.net, www.adash.cz



ADASH Ltd. Adash 4201

ICP Sensor Error

If the ICP sensor error appears on the display, do not continue measuring. Check whether the
vibration sensor is correctly connected to the input connector marked INPUT. Check the connection
cable (interrupted or short-circuited), try to connect another sensor.

The error usually signals:

1 . .
ICF senser arrer ! - The sensor is not connected or the connection

cable is interrupted.

Cantinug ? - The connection cable is short-circuited.
- Defective sensor.
BEGL TR, ves # [E.Escape - Analyser error.

Fig. ICP sensor error

No Signal from Trigger Input

Check the following points:

1. A trigger generator is connected to the BNC
connector marked TRIG or a tachoprobe is
connected to the Canon connector marked

. . RS232.

briazec input ! 2. Sync. pulses are present on the analyser input.

3. If you do not require synchronization, cancel the
selection Trigger, SOURCE -> External — see
chapter Measurement Setup.

Ho sianal Eram

Fig. Trigger pulse timeout

The following measurements require external synchronization via tachoprobe:

- order analysis

- all the measurements from the balancing module.

For these measurements you have to connect the tachoprobe; the setting of the Trigger parameter
is not important.

The following measurements require external synchronization:

- complex spectrum

- averaged time signal.

For these measurements, you have to connect the trigger and to set the Trigger parameter to
SOURCE -> External.

Measurement Failed

Check the following points:
1. There is the W sign in the upper right corner of the screen, which means that the Trigger
parameter is set: SOURCE -> Key.
2. By pressing any key, start measurement.
3. If you do not require the manual starting of measurements, then press the F4 key from the
main analyser menu, select the Measurement parameters and validate by pressing ENTER.
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Adash 4201

Select Trigger, press ENTER, select Internal and press ENTER — see chapter Measurement

Setup.

Zianal speckrum
SIGHAL

w

] 1
HF
LIH
EHW

1E0 0= 100dHz, o'

Fig. Measurement failed

Measurement in the Balancing Mode Failed

Zelect narrow band, please.

Fig. Low machine speed in the balancing

Overload!

ONERLOAD!

Fig. Too strong signal from the vibration sensor

The minimum RPM in the machine balancing are
defined by a multiple of the frequency resolution in the
measured spectrum — see chapter Measurement
Parameters Setup (Frequency Resolution).

At the minimum set frequency resolution of +0.5 Hz,
the machine can be balanced at the minimum speed
of approx. 3 Hz.

A signal with such a high amplitude peak range (over
+3 V) is carried to the analyser input from the vibration
sensor that it cannot be processed in the analogue
part of the analyser.

Use a lower sensitivity vibration sensor - see
chapter Overloading of the analogue part by the
measured signal.
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Adash 4201

Technical Specification of Adash 4201

Input channels:

Construction type:

Measurement types:

Vibration sensors:

Input ranges:

Data acqusition:

Trigger:
External trigger:

FFT:

Averaging:

Time signal:

Signal conditioning:

Filters:
Accuracy:
Memory:
Display:

Interface:

- 1 or 2 for vibration sensor (ICP powered or AC)
- 1 for external trigger (e.g. tachoprobe)

- standard or Eex ib 1IB T3
- analyser or datacollector

- piezoelectric accelerometers with integrated ICP supplied
preamplifier or any AC signal

- 0.01 - 300 m/s? (sensor 100 mV/g)
- 0.1 — 3000 m/s? (sensor 10 mV/g)
- AC +/- 3V peak

- measurement of TRUE RMS and TRUE PEAK values of vibration in
LF, LIN, HF and ENV signal paths

- wide-band gHFE and envelope analysis of bearing condition

- evaluation of Crest factor value of vibration in LF, LIN, HF and ENV
signal paths

- evaluation of Kurtosis factor value of vibration in LF, LIN, HF and
ENV signal paths

- time domain analysis

- FFT analysis (amplitude and complex spectrum)

- order analysis

- single plane balancing and two plane balancing in band 3 to 200 Hz
(180 to 12,000 RPM)

- machine speed measurement

- auto, manual or external (tachoprobe)

- TTL signal or impulses >0.7 V

- frequency band: 200 Hz (100 Hz), 1 kHz, 16 kHz
- FFT lines: max. 801

- Hanning window

- max. 64

- 2001 samples

- integration
- envelope analysis

- LF, LIN and HF, 200 Hz (100 Hz)
-5%

-512 kB

- LCD with LED backlight

- RS232
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Software: - A4000DL, DDS2000, MDS 5.00

Mechanical construction: - IP55

Temperature range: --20°Caz+70°C

Supplying: -4xAA15Vor4xACU12V

Dimensions: - 223 x 105 x 40 mm

Weight: - aprox. 500 g

Accessories: - accelerometers, magnets and cables from catalogue

- optical or laser tachoprobe

- aluminium carrying case

- leather cover

- battery charger

- scales (for balancing measurements only)

Notes.

Mode - analyser: on-line measurement, measurement results are displayed immediately
- datacollector: measurement results are stored in the analyser memory — see chapter User
Software.

LF, LIN, HF and ENV signal paths — see chapter Types of Signal Processing.
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User Notes
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