@ Briiel & Kj=r Vibro

SERIES 40

Measuring Instruments with Intelligence for
Machine Diagnosis and Field Balancing



Economically Securing the Competitive Advantage
through Machine Diagnosis and Field Balancing

The intarmational competitiveness of
many companies is sigrficantly mnflu-
enced by three factors - the quality of
thie products, the productivity and the
cost structurs,

Tha machines and plant equipment
that are used ang therefore constanty
sublect to higher requirerments:

& operating speeds, production rates
and quantities increase,

@ the networking and automehicn of
plant equipment is Increasing,

@ higheast possible machineg availabi-
lity requires the wsa of the most
modern lachrckagies and afficant
marmenance sirategias.

T fulfil these mourameants in the
areas of research and devaloprmnant,
rnanufacturing and quality control,
sanvica and machinery maintenance
are gaining key mlls.

A comman goal of machinery manu-
factures and operators i 1o manufac
ture modem and eficient machines
and 1o uge them at the highest levels
of refiability and availabilily,

Moderr mathads of machinery dia-
gnoses and pradictive machirary
mainterance provide the require-
mants to reach tese goals
Through the consequantal use of
thase proceszses the guality of the
machinary is incraasad, the repair
costs are reduced and the produc-
lion Insses ane minimésed
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Machinery diagnoses

Machinery diagnoses enabies 1he
antire machine to be evalusted, the
symploms o ba recognised through
devsloping damage, and failure sour-
ces and damaged componants 1o be
ddantifisd. This tharefore comprises of
two tasks,

o tha global evaluaton of the condl-
tion of the machine and

o tha corract idantilication of failures.

The advantages of modern
diagnostic processes

i disassemibly of the machins is mi
recuired,

o meassuremants can be faken while
tha machine is operating,

o planning of rapair procedures at an
optimum time,

Field balancing

LUnbalance is the most comman
source of machinery faults. Field
bakancing is the most economical
method to comact unbalance in a
completaly assemized machine,

The advantages of field
balancing:

& disagsernbly and trensport of
ratars is not required,

& mounting and oparating require-
ments of the machine are taken
it account,

@ fiedd balancing and maching dia-
gnosasa can ba agonomicalty per-
formed with one measuring instru-
rrent
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The Series 40 Measuring Instruments —
Perfect Operator Comfort, Exceptional Functionali

The concept

Senes 40 comprises of modular,

totally compatible portable maasuring

instruments:

VIBROBALANCER 41
VIBROBALANCER 42
VIBROTEST 41
VIBROTEST 42
VIBROPORT 41

The respective funchionality from the
graas of machinery condition evalua-
fion, faull diagnosas and field balan-
cing are tailored to the requirements
of application and can, theough
options, ba individually modified.

Capabilities of the Series 40

Mumber of channels
Machine evaluation

Shaft vibralion Sme
Sound

Process parameatars
Temparature

BEARCOM as BCU
Shaft vibration X%

Broad-band baaring vibration

Speed
Fault diagnostics

Transfer lunction
BEARGON signature
Tracking functian
Cacilloscope

FFT spectrum
Field balancing
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The important advantages
at a glance

Simple oparation

@ graphical capabilities and accelera-
ted LCD display

& operator dislogues avaiiable in 3
salectable languages s standard

& storage of the individual matrument
sattings for all meaasuring functions
via "Auto se-up®

'BEETEEE & LB I e

@ measurement data and configurati-
ons are stored when the measuring
instrumeant is switched off.

Extensive documeantation of the
results through the integrated
printer

@ quick protocol of the actual display
@ cutput of the measurement values,
graphics and raports in large for-

et

@ comprehensive protoccls through
the input of measurement point
descriptions and comments via an
axtermal keyboard

® additional Cantronics intarface
which can be directly connected to
a commarclally available prinfar
{EPSON compatibe]

Large measurement data stor-
age capacity

@ up to 1.5 MByte storage (batiery
buffered RAN) 1o archive measure-
meant data and reports

Integrated evaluation software

@ automatically calculates the
bafance comection weight and
location during fiald balancing

Connection to an extemmal PC

@ date transfer via an BS-232 nter-
lace

@ archiving and indhvidual presenta-
tion of tha measurement results

Integrated service funclion

@ saif callbration of all maasLUrement
functions
i salf test

Cartification in accordance with
CHNASC B001



Comfortable Archiving and

Individual Analysis of the Measurement Results

The memory concept of
the Series 40 measuring
instruments

All of the Seres 40 measuring instru-
ments possess a large integrated
rramony in which, apart from the
measurement values, comments and
measuramant point descriptions
togather with the instrumant sstings
for sach ndividual measurement are
stored.

Measurement protocols are readiy
avadable with the aid of the integra-
ted or an axterral prirter, Of-courss,
the stored measurement data is also
avalabla, for sxample, to compare
with the data of curmant measurement
results.

The storad data, once transfarmad to
an external PO, can also be individu-
ally evaluated L=ing the VIBROEX-
PEAT Ch-460 software pragram,

When is the transferto a
PC advantageous?

@ when it is necessary to creaie pro-
fessional rmeasurement and sondca
T'EP‘:“E:

@ when measuwrament resulis in lina
iwith cordition oHantates mashl-
nery mantenance that ase stored
on a regular basis are 1o ba avalua-
ted via trend obsarvations,

@ whan the Sares 40 measurement
instrumants ara usad by numerous
operators or are used for nume-
rous sanioe customers [data socu-
ity and administration),

© when measurement data is to be
exchangad betweesn tha operator
and vanous company depart-
ments,

@ when axisting PG measurement
data presentation programs ane
availabla,
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VIBROEXPERT CM-400
works like this

1. Transfer of the measurement
results to the PG

With the aid of the communications
and database module 41, the reports
which have been stored in the mea-
auring instrumant can be sslacted and
sysiematically stored in the PC data-
basa. The graphical user oparating
gystem "Windows S5/B8/NT 20007
supports the particulary well organi-
gad data lransfar moda. In thes way,
measurament results for the evalus-
tion of the condition of 8 machineg
and for fallure diagrosis (refer to
pages 4 and 5) can readily be frans-
ferrad.
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Tha databass enables the measures-
ment results o comfortably be stored
in a four level hisrmarchy, namely

@ plant

& machine train

& maching

@ moasurement point

This amrangement easas the adminl-
stration of the measureament data, in
particular, when a large number of
measwement results are presant o
whien a long time trend evalustion
pursuant to condition orientatad
machinery maintenance is required.

2. Exporting the measurement
results in standard data formats

If the presentation, evaluation and
manipulation of the messuremant
rasults is 1o be parformed using com-
mercially svailable or already existing
PC programs, then the measurament
data storad in the databank may be
exported in standard data lormals
such as, for example, ASCI data
farmat.

3. Individual presentation and
evaluation of the measurement
results

The analysis madulss G566 of the
softwars package VIBROEXPRT Ch-
400 otter the advantage to individu-
ally present and evaluate all the mea-
sLrament results on 8 PG ao as to for
Bk
@ comprehensively evaluate the
maching condition and idantify the
sources of faults

@ perform comparative evaluations of
numerous machings and mesasure-
ment points

@ enabde long time trend obsarsatl-
ons of the maasursment resuits

@ graphically present and evaluals
tha measurement results so that
thase can, for axample, be directly
integrated into maintenance, irs-
pection and service reporis

A numbser of presantation and graphi-

cal functions are avalable for this

purpose which include;

& gutormatic and irdhidual scaling,
cursor and 2oom functions

@ sngle and multipk présantations of
measurament value frends, fre-
guency spectrums, Bode and
Myauist diagrams, polar diagrams

@ maasurement value ists in accor-
dance with differant saarch criterla

4. Creation of measurament,
inspection and service reports

it *Windows compatibla® text opara-
ting programs are available, then the
measurement results and the indivi-
dualy measurament valle graphics

can be directly integrated. Repaort
ganaration s therefore substantially
aquickar and the graphical presanta-
tion Is of & higher quality and can be
aasily intarprated.

The advantages of a PC
connection at a glance

@ large and cleary laid out graphical
preseniation of the maasuramanrt
rasullz on a PC using "Windows 95"

@ single, multiple and trend pressnta-
tions

® tallored report presentation

@ simplified data transfer oetwean
Oparators

@ organised storage of the measure-
mant results in & database hierars
chy

@ increased data securlty and unlimi-
ted memary

o ganciardised data formats

What are the minimum
requirements?

@ an BM compatibie PC P200 with a
32 MByte working memaory, and
"“Windows B5/98/NT/2000°




Evaluating the Condition of a Machine —
Quickly and Accurately Recording all Relevant Par

The task

Prarequisite lor the evaluation of
machinary is the messuramant of
meaningful parameters to determine
the condition of the machina. A quali-
fied evaluation s mads possible
through comparisons of the measu
rament results with avaluation guides-
nes and standards,

Frorm the resulls of these evaluations,

it can be determined whether,

@ the maching can ramain in sanice,

@ analytic dizgnostic procedures
nead to ba performed to determing
the source of machine fault,

@ mantanance procedures nesad to
be applied (and in such cases
whean,

@ he maching should be immadigtaly
taken out of service fo avoid

machinery breakdown.

Machine evaluation using
Series 40

Saries 40 can be usad 1o maasure all
redenvant maching condifion charachs-
ristic values:

@ abeolute baarng vibration

@ refative shalt vibration

@ refative shafi vibration S

@ bearing condition characlenstic
values

o termperature

@ sound

& axal position

£ process parameters such as
prassung, fow rates e,

Sarles 40 provides the measurement
resulta significantly quickear, raliably
and accurately through the applica-
tion af modern micro-processor tech-
nologias

The abiliity to parform standards com-
plant maasuremenis in accondance
with DM, 120, AR, BS or AFMOR is
particuiarly notaworthy, as well as the
ability to avaluata acousiic measure-
ments in accordances with emviron-
rantal guidaings,
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e The features at a glance

@ measurement of all machine condi-
tion charactersic values guarsn-
tees a relinba evaluation.

o EEEJ__ '. © maasuremants in accordance with
v industrial standards enable objec-
tive and comparable conclusions
e T about the condition of a machine
] to be made.
@ larga format display of the reswits of
g - 2 channels, and
- : - spead
Huto g _ present extensive information in ona
— = Ve,
I ' @ apart from individual maasure-
ﬁ!&. ments, measurement values may
X S continucusly be recorded and pra-
santed such as in the case of
i - tima functions for cbsenations
3 = over an extanded perod,
ation vs Time - : or
: - a8 a function of spesad
# during run-up and run-gown
z - proceduras
@ precise spasd measuraments
through the selectable relationship
of spaed ta refarence impulses
frome 1:199 or 99:1 {e.g. in tha case
of gearing).
o @ display of the gap voltage usad to

i Fogs =~ —— & =&t the operating distance of non-
_-\'\\f y contacting vibration sensors.
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Fault Diagnosis through Frequency Analysis —
Timely Recognition of Machine Damages

The task
- F uency analvsis with In the foreground of a detailed fre-

if the allowable limit values for a parti- Emﬁ 43}’ ly quency analysis is the cscilloscope
cular machine undar imvestigation ans enes function which enables cbearvations
exceaded, then procedures to oor- of the measurement point in the time
ract faults ara requirad, Fragueancy EII"IEH-'SJ‘? with thie aid of domain and supports the first conclu-

: : FFET (Fast Fourier Transformation} was sions to the sources of faults of the
Frequency analysis of vibrations ; .

AR BT P further perfected in the Series 40 machine to be determined.

vides conclusions to the sources of !
faults such as the type and the exdant msirurments.

of damage of individua! machine High resolulion, karge frecquency ran-
companants. RS, Zo0m f_urn:!]n:urts. nlgh dyramics
Typical faults that can readlly be iden- 3N< the rapid prasentation of rasults
2 : are just a few of the significant instru-
IL‘EEM ugh frequency analysis meanl characteristics. Tha oparator

) thersiome possessas extanane infor-
@ unbalance mation about the machine being

@ misalignment and coupling emrors investigaled in the shortast tima
® bearing and gearing arrors ete, PRGN,




The features at a glance

@ salectable frequency range from
1Hz to 20kHz

@ resolution from 200 to 3,200 lines

@ chnamics from 80 dB per measu-
remant rangs and 180 dB with the
auto-range function

B @ 2 channel spectrum and diffe-

rence spectrum to compare bwo
measurament pointz wsing

@ cascade diagramsa viers time
{"Trend") or spead for the analysis
of the machire response o diffe-
ring oparating conditions

@ zcaling of the frequency axis inte
arcler or rotor speed

@ 16 times zoom function pravides
tha best mathod to evaluate closely
neighbounng vibration fraquanclas

R VIBROPORT 41 a cﬁgilmml po i::fmﬁem fo Tahﬂh;
B @ 4 winciow functions to optimise cbaenanons of 11e Ume JnClons
S the analysis mmaﬂuraﬁh& af e NICkah TATON SONE! s
~ormesponding requirements the knetic shaft orbit Df;;ﬂlmy
1 supported rotors to be uated
@ "Single shol” indridual measura- i
ments with pre-selectable tigge-  © B6AFTON signaturs (envelope analy-
| ) condition of & Deanng
il @ synchranous averaging to subdue
nolse and stochastic vibration
COMmpanaents
"SCHENCK FFT ws Time
broport 41  go0e A48 -
;-ati G Foust Flant Horkh
hike: Turbine TI




Fault Diagnosis through the Analysis of Dynamic

Targeted Correction of the Machine Design

The task

The analysis of the dynamic beha-
wviaUr supports the diagnostic fTunda-
mentals to optimally design and ope-
rate machines. Tha resulis of tha
analysis enabdas conclusions 1o be
made about;

@ the ussabla speed range
@ rezonance frequencles

@& oiynamic stiffness of the actual
machinge and its foundations

@ vibration modes

This method enables, for example,
dasign orentated probiam areas of
meachines and their construction to
e idantifiad. The analysis of the
dyramic behaviour can be viewsd as
a supplement to frequency analysis.
This = particulary weail in the casa
whwan probiems that ocour with
machines during vanable operating
conditions (spead ranges) ama to ba
detamirsad.

& predominant measurement reguirg-
ment ig in the evaluation of the trans-
far function of individual maching
components o the systems maching
foundations, The fransfer lunclion i3
defired as the relationship of the
system response (vibrations) of the
maching to imposad excitation for-
cas,

12

Analysis of the dynamic
response

The trangfer functions can be

detarmined through two methods:

@ with the aid of tracking fttar analy-
gis after a run-up o nun-down of 8
machine - the unbalance of the
rotor proviclas the excitation force.

@ with the aid of a vibration exciter -
as the excitalion force, whareby in
this cass althar an impui=s hammer
of a dynamic vibration exciter iz
used,

Tracking function

The fundamentzl vibrations and the
Famonics ane measured Suring a
LU ar nur-cawn in ratios fram
199 o 0o

An extramealy narow band fracking
fiter with & band width of 0,25Hz
guarantess a high saparation accu-
racy for the analysis and thareby an-
ables unambiguous identifcation of
the sources of faults in the machine.




Behaviour —

Transfer function Large frequency ranges, high resolu- - The features at a glance
tion, selectable window functions and

with VIBROPORT 41 short calculation times are further o T R & Ba s 56
Importart aspects that makea thiz ol 1 k)

A calitratad 2 channal measurement ; up to 0.25 Hz enables pin point

of the transfer function is required ~ MStUMent unsumpassable in the analysis

when system characteristic values of ~ 2/ea8 of marmtenance, research and S g ot

e st gal davalopmant and serdos. & LErCy ranges in comen
the urider in lon e o staps from 1 Hz 1o 20 kHz

o be determine from the measure-
ment resulis, The Imposed excitation
force is measured by channel 1 of the
VIBEROPORT 41 and the wibration
responga of the machine (2 measured
by channel 2. VIBROPOHT 41 auto-
matically calculates the transfer func-
tion batwean bath channals and dis-
plays thesa in the form of a spectrum
plot, Bode diagram or Nygquist dia-
gram. |
With the aid of an impulse hammer ar
an extarnal vibraton axciter, the
VIBROPORT 41 can be adapted to
envary measuramant task,

2 simullanaous measurement of
amplitude and phase of dual order

in 2 parallel measwement channels
raduces the tmes reculred

@ dynamic display in the form of an:
-amipltuda and phase
diagram
-Myquist diagram
-Oirbit

ditsplays tha response of tha machine
during the actual measuremeart

o calibratad 2 channal maasuremant
of the transfer function

@ excitation thraugh an impuiga kam-
mer or an extamal vibration signal

@ transter functions from 1Hz 1o
20kHz {in pre-set staps) with 400
line resolution, dynamics > 80 d3
and 0L036 & calculation time (400
line) provide extramely precise
resuits in the shortest time possd-
ble.
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Field Balancing —
Professionally Correcting Unbalance

The task
Field balancing usin @ fluctuations in the rotor spesd and
Linoalance in rotors axcites vibrations Series 40 g g vibration fromn other sources do
that lead to damage in the bearings, enes not influence the resulte.
foundations or in the rotating compa- I anfw i
nents themselves. If unacceptable @ the operator i dialogue guided 2 ?ﬁiﬁ:mrﬂﬁﬁ the ;’;ﬁmu
vibrafions due to unbalance arsiden-  through the whole balancing pro- balance comection weight and its
tified during machine diagnosis, t cadure and can obtain a balancing location
it is gararally a reguirement that protocal if required. & peata::ll balanding the
these damaging influsnces are lancing can be performed in eit- i Rl i 110 BewTe
guickly and economically reduced, e ﬁ; 1ar2 f]?;m iF_]z E{EIE asmwall :{:}2; ﬁ:rﬂaﬂﬂﬂ? E{lnmgglqﬂﬁd
L i | =
_ , = e hetalong, fore (cach with 2 balsncing
The solution is called field e rotors of amost any size and planes) together with the in-
balancing waight can be balanced, strurmant seftings can be

pemanently storsd,

During field balancing, the unbatance | L e T .

of a rotor s measured and comected i, | ]hr'E' o ol 1
to accaptabla Enitz while the rotor is i - I :
assambled in tha maching and ope- : WELDnT
rating In its normal condition. Disas- ¥
gembly Is therefore not required.

Special tools available for
field balancing

@ the actusl unbalsnca is presanted
and can e obsarved in either
rumerical or vector diagram form.

@ through the application of a photo-
glaciic phasa reference sansor :
changes in spead can automati-
cally ba tracked.

@ polar and componants comaction
locations can automatically be cal-
culated.

@ balance comaction comparents s AT ——
can readily be elther moved apart e T °
or brought together 1o a convenient
and oplimised locafion thersty . :
minimising the amount of comac- Farleh .

fion weight required.

@ rotor runout is automatically deter- ||.
mined and compansates through o y '
thie use of non-contact eddy-cur- e — il
ran Sansors. '
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Series 40 Technical Data

Vibration measurament

1 plus speed [Single chanmel units}

T Measurament channels
2 plus speed {Dual channel units}

T Frequency range
1 ... 20 kiFz

i Measurement values

vibiration accaleration

wibration wveiocity

vibration displacemant
rolling-alement baaring condition
(not VIEROBALAMCER 41)

@ Signal detection types

FITIS

pedk uefcalculzted
peak-pealk rue'calculated
S [ONly VIBROPORT 41)
BCU {rolling-efament bearing
condition valus]

& Measurement range

-0.000001 ... 2,000
- end values
CLOCA00A0 20220 20002,000

& Dynamics
B0 dB per measurement range
180 a8 with autoranging

@ Accuracy

+ 1 % of the megsurad valus or
+ 0.1 % of the full scale value

o Broad-band measuramaen!

- 1/3/10 Hz... 1/510 kHz and
10Hz ... 1kHz 1SD

L 10 ... B0 kHz BCU

— meagsuremant fime; byically 0.5 5

8 FFT (excepl VIBROBALANCER)
- Rasalution:

SO0 A00VE00YT B0V, 200 lines
16

- Frequency range:

1 He ... 1002000500 Hz

1 Hz .. 12051020 kHz

- ANErages:

0 ...88, synchroncus with 1he rabs-
rence signal, esynchrancus in the
fraquancy domain

- Cascada diagram ff):

10 spectra

t=1..1.000s

- Cascade diagram fi):

10 spectra

60 ... 1,200,000 rpm

- Difference specirum

{not VIBROTEST 41}

- Order display (not VIBROTEST 41)
- Cursor

Zoom: 1 ... 18 times, central to the
CUPSOF position o the scraen centra
- Deaplay of the measurameant rosulls:
- Fraguancy axis and amplitude axs
in limaar and logarithimic scales

= Measurament value list of the 10
larpest paaks in tha spactrum

= Weasurameant time: typically 0.2 5

@ Oscilloscope
(except VIBROBALANCER 41/42)
= Reschution; 200 points
= Time domain:
selectable 3ms ... 10 g
- Averaging: O ... 99
- Continuous maasurameant
- Single maasuraments with trigga-
ring by the maasurermant signal or
the referanca signal pre-trigger 10%
= Cursor
- Cioit (MBRCPORT 4 1VIBSOTEST 42

@ Order tracking analysis
lexcept VIBROBALANGER 41/42)

- Bandwidth:

0. 250, 7257 525 HE

- Orders: 1:99 ... 991

- Amplitude and phase diagram,
Myiouist diagram, vaclor disgram

- Curser

- Zoom: 1 ... 3 timas, central to

e cursor position ar the
SCreen Genira
- Measurement time: typically 0.5 5

@ Transter function

MEBROPORT 41)

- Excitation via an impuise hammear
or an axternal vibration generator

= Resolution: 400 lines

- Frequency range:
1 Hz ... 100v200vEe00 He
1 Hz ... 1/2/510/20 kHz

= Avarages: 0 ... 98 only with back-
ground noss excitabion

- Windiow functions: Flat top, Han-
ning, Expongntial end Rectangular

-AmpEude and phese disgram,
Myquist disgram

- Cursor

- Zoom: 1 ... 2 limas, central to the

- oursor posiion or scraen cantra
Selectabls linsarog scales

Process parameter
measurament

o Temperature

(except VIBROBALANCER 41}

- with resistance thermometer FT 100
- Measurement ranges:

-200 ... +850 "C, units *C or °F

- BMeasurement time: typically 2 =

3 Axial position {except VIBRO-
BALANCER 41, VIBROTEST 41)
-with wibraton displacement sensor
voltage supoly =24 WAE0 ma

= Misasurament range;
0.01 ... 200 mm or mils

@ Further measurament parameaters

(except VIBROBALANCER 47)

-Input O . 220V or 024 L =40 ma

- Measurement range: 0.01 ... 20 ey,
standardised to voltageScurment
valies

-dccuracy: byplcally £1 % of the
measurarnant value or +0.1 % of
tha full gcals valus

- WMeasuramant tima: typlcally 2 2




sound measurament
VIBROPORT 41

:E Measuremant type

o {lin)
dB (A 10Hz ... 12 kHz

o Meaasurameant range: 30,130 dB{A)

Accuracy:
T&wnrdir'g to IEC 651, class 1

2 Measurement ima: typlcally 0.5 &

Measurement vs. time f{t)
and vs. speed tn)

@ Mumber of values; GO0
@ Tima basls: /34030100 5

@ Spead range: 60 ... 1,200,000 rpm

o heasurement parameaters

=Vibration

- Rolling-elemant baaring condition
[BoU)

- Temparature

- Axdal position (axcept VIBRO-
BALAMGER 41/ MBRCTEST 41)

- Process parameaters

-aound MBROPORT 41)

& Display

- Diagram with cursar and Zoom
1 ... 3times

DHalogue languages

@ Versions

- Gamman + English + Franch, salec.
takbia {further languages availaba
LEROH Feguest)

2 Selection

= within tha version via diakogue,
further versions throwgh moduls
axchange

@ Special functicns

- Dt DOYMAMAYY or MM DNYY

or YY/MWNMMDD

= Time: 24 hour or amfpm

- Screan back light: (llumination

duration 30 ... 600 5

~ Ingtrument settings with "Auto set-
up": storage of the indvidusl inatru-
mant sattings for all measuramant
functions

- Sandica: automatic saif test of the
inzstrisment and battery

Display

@ LCD, super twisted, iluminating,
256 » 128 pixel, 125 » B5 mm
{4.8 % 2.8 inch)

Hardware

@ Memory

EEPRCM for original auto sst-up
and rotor data

FEPROM for the operating systam
and languass versons

@ Procossor

- GEITO
168/32 kit
80 © 652 for instruments with in-
bl printar
Addiional CEP MBROPORT 41)
AT converter: 12 bit'8 ma

@ Measurament parameters
sansor input
? rmaasuremant charnels each for:

- Wibration acceleration sensors

~Vibration velocity sensors

-~ Wibration displacamant sansors

- Force sansor [only ona channal)

hicrophong
Temperaiure sensor (onky o
channel)
DCO ... =20V or Ofed 40 mA
lanly one charnnal)

@ Manual sensitivity setfing

- Frequency inearization for BilE & Keer
Wibro vibration velodity sensors. Bach
channet: 1 lucha socket with cunrent
supphy-24 V30 ma and 1BNC sockst

@ Input reference

t 1 raference input for: photoelectric
reference sensor, vibration displa

| cement sensor or any ingut signal

- Frequency multiphor:

(- Speed: mference 1:199 ... 981

(-1 tuchel socket with -24 W/30 ma,
and +5 V30 mA

i1 BNG socket

@ Interfaces

1 R=-232 1o connect to & ocompu-
tar. 19,200 Baud and connactian
of a handhald
1 GENTRONICS for the direct
connection of an axternal prinfes

- type EPSOM/compatible

o Battery operation
-Rechargeable Po battary, Installa-
tion without special tools
Operation time: lypically approx.
B.5 hours {approx, 2.5 hours with
CantinLows mMeasunement)

o Powar supply operation

- 76 ... 264 VAL, 48 .., 400 Hz
-10.5 ... 32 VDG

io Printer

- Thermal prinker, graphics capabiity
- Paper width 110 mm

@ Dperaling iemperature range
=0 ... +40 *C, printar function

(32 ... 104° F}
-0 ... +50 "G, display function
@2 ... 122° B

=0 L+ 0 %0, measurement fundtion
32 ... 158" F

i Dimensions

- Instrurment:
- aporoy, 240 x 306 x 135 mm
3.5 %12 x 5.3 Inch)

@ Weight

= Msasuring instrument appoos,
3.6 kg (7.9 1k

- Sofl case with maasuring Instru-
ment and standard accessorias:
=WVIBROEALAMCER 41 /
-VIBROTEST 41 approx.

8.3 kg (18.3 i)
-WIBROBALAMCER 22 /
-VIBROTEST 42 /VIBROPORT 44
approx. 8.0 kg (18,8 )
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Scope of Delivery and Ordering Codes

Standard Delivery

po———— 1
lmmmﬁmj TEST 41 BALANCER 22 TEFT'E : Rt

Standard delivery

Instrumant with dialog in
English, French and Garman
soficase and documentation

weith baifl-iry prictes
Power unit AC-521
Battery AC-520

Acceleromater AS-020 wilh accassores

]
LR LU

|

Refarance Sansor P=B4 with accessories

Thermal paper roll AC-523

LU ILY

[ B

|SCHENS
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Options for the Series 40 Measuring Instruments

Option 402

o Additional vibration acceleration
sansor AS-020

- Oparation freguency range:
1..15000Hz

- Oparating temperature rangs:
50 .. +121°C {-58 ... +250°F)

- Scope of delivery:

1 wioration acceleration sansor

AS-020

1 conneaction cable AC-162,

& m bong {1684 fi)

1 magnei AC-273

1 probe AC-272

1 threaded stud

Weight: 1 kg (2.2 1D}

QOption 403

o Wibration velocity sansor
VS-080

- Operating frequency rangs:
1... 2000 Hz

-Operating tempersture range:
A0 ... +100°C (40 ... +212°F)
- Soope of daliveny:

1 vibration velocity sensor
Wo-0a0

1 cable AG-183/5, 5 m long
(16.4 i)

1 magnet AC-273

1 probe AC-171

| threadad stud AC-350
-Weight: 1 kg (2.2 )

Option 404

» Vibration displacemant sensor
with integrated oscillator
Operating frequency rarge:
1...10,000 Hz

Cperating temperatura range;
0 ... +125°C (+32 ... +257°F)

- Lirear displacament maasurermsnt
ranga: 105 mm {0.06 i)

Sansor langth: 70 mm {2.75 in}

| Thread: M10 x 1

FScope of delvery:

1 wvibration displacement sersor
YIBROMECS IM DBS/S070/00/0

1 cabka AC-425 BEmlong (154 f)
Weight: 0.3 kg (0.78 I

Cption 405

@ Temperalure 5ansor
VIBOTHERM 41

ot for Lse with
VIBROBALAMCER 41}

- Temparatura resisiant element
= PT 100

- Oearating temperature range:
20...4200°C (-4 ... +302°F)
[continuous oparation;

-50 ... +260°C {-58 ... +500°F)
| (10 min. operation)

- Soopa of dalvary:

| VIBROTHERM 41 with cormactian
cable 1.5 m long (5

Wight: 0.2 kg (0.4 o)

Option 406
@ Photoelectric reference sensor
- Opticn 406-1
1 reference sensorn, P-84
- Dipdion 406-2
1 cable AC-1B5/% m (16,4 /) long
- Opdion 406-3
1 megretic stand AC-525
- Opthon 406-4
1 reflex tape AC-526, 5 m {16.4 i) rol

Option 408

@ Extarnal keyboard KEYBOARLD 41

Used to anter comments, descrip-
| tions in measurameant protocots

Scope of dalvery: 1 KEYBOARD
41 with a 25 pole R5-232 connec-
lion cable

Wiight: 0.5 kg (1.1 It}

Option 410

@ PC Software
VIBROEXPERT CM-400

o Basic moduls for SERIES 40
Module 41

Communications and database
module for data transfer ram tha
measuring instrumeant to tha PC,
and to archive data in the dalabasa
and to export measuramant data in
standard data formats

- Soopa of delverny:

1 software package module 41
with selectable languages
Garman, Engtsh, French

1 cornection cable with adapter
for PG

1 software securily key

1 documantation
please order language [or
documentaetion
English or French or German

o Analysis modules:
tonly in combination with basic
rmocula 41)

- Module 85; Overall values
For trend analysis of 28 gverall
values and prognosls functon

- Module 66; Specira analysis
Far analysis of single-, muliple-
spectra, cascade ciagrams,
Cepstrum anahysis and Bearcon
Signatura envelope datection),
FFT-Marker functionality.

For presantation and anatysis of
oscilloscops, tracking and transfer
function.
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Options for Series 40

Option 412

& Additional extension cablas
- Option 412-1
1 cable AC-185/5 m long (16.4 fi}
for options 402, 404, 4056
- Option 412-2
1 cable AC-185/20 m (85 fi] long
for options 402, 404, 405, 406
- Option 4123
1 cable AC-183/5 m (16.4 fi) long
for optlon 403
L Oplion 412-4
1 cable AC-185/20 mi (65 fi)
long for option 403
-Option 412-5
1 cable AD-188/5 m(B5 f) long
for option 405

Option 413

Additional rechargaahle battery

Scope of delivens
1 battery AC-520

Weight: 0.7 kg (1.5 Ib)

Briel & Kjaer Vibro A/S
Linde Allé 5A

2850 Neerum

Denmark

Tel.: +45 45 80 05 00
Fax: +45 45 80 29 37
E-Mail: info@bkvibro.com
Internet: www.bkvibro.com

Option 414

Paper rolls for the in-built thermal
printar

Soope of daliveny:

10 raplacement rolls AC-523
Weght: 2 kg (4.4 10)

Option 415

@ Saminar handbooks

@ Opticn 4151
Seminar handbook C40, Machinery
Diagnostics

i Option 415-2

Sarminar handoook 41,
Field Balancing

Bruel & Kjeer Vibro GmbH
LeydheckerstralRe 10

64293 Darmstadt

Germany

Tel.: +49 (0) 6151 - 428 - 11 00
Fax: +49 (0) 6151 - 428 - 12 00
E-Mail: info@bkvibro.de
Internet: www.bkvibro.com

Option 451
for VIBROPORT 41

o Accessores to detarming tha
transfer functions of mechanical
syslams

@ Option 451-3

Impulse hammer with intagrated
force sensor and in-built
charge amplifier, AC-529
-Freguency range with & stesl
impact tip: 4.5 kHz {-10dB)
- Hammear mass 500 g (1.1 10},

additional mass 250 g [(0.55 Ib)
- Soope of deliveny:

| impoulse hamimer

3 hammer tips

1 connaction cabla

1 documeantation

1 carrying cass
Weight: 4.5 kg (5.9 1t)
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