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- BRUEL & KJ&R

type 2511

Portable Vibration Meter

FEATURES:

8 Seit contained
rechargeable barwery supply

Teisete)

B Measures acceleration,
velor~ity, and displacement
D BT OVEer a very
wide rangy

@ Frequency range 0,3Hz to
15 kHz

. General purpose ':ﬂ?':eler' Wihrannan Mawe
nmagier includod C damay Tone 3631 Motar Sunatrun

® Calibrated in both British N — R -
and Metric units w— . ' '

4
Dspt

mensy Fup Scaie

imgh

LEDGTRH

B RMS and true peak-to-peak : B
deteetor wiath hold taeility ' B

8 Selectable low-pass and
high-pass filters

| Cxternal hiter avallable

B AC; DC Lin~and DC Log,
recorder outputs

L TR R RN X O O

® Battery charger supplied
as standard

USES. W Vibration measurements on & 3 inracasting and
® Measurement and fand, air, and sea vehicies shooting in
maonitoring of vibration B Frequency analysis in gl piant
levels on machinery conjunction with an B Azasurements on vitration
m Production quality control external hiter “Ups



.

Vibratinn Mater Tyne 2511 s an
exceptionally wide range instrument
which is used in conjunction with a
piezo-glectric accelerometer to mea-
sure mechanical vibration and shock
in terms of acceleration, vslocity, and
displacement. It is completely porta-
ble and is built to a high standard of
accuracy and stability making it suit-
able for both laboratory and field con-
ditinns. The instrument is fully cali-
Lrated in hath Meric snd Briliul) wole
and has a charge amplifier input which
aliows the use of long cables between
the accelerometer and the meter with-
out any reduction in gensitivity.

Tha 2511 is a valuahle toal in the
investiaation of the dynamic bebhav-
iour nf merhanical stctiires, It can
be used to monitor vibration leveis in
production machines on 3 penoc i¢
basig $0 thar anv increase ¢an be not-
&4 ame esrrestive gotion 1akon bofuiw
a1 onnpdete ssasina failuga, 't may be
used im praduntion quality control to
SROUra that monutactured goods are
within specification before dispatch. It
¢@n be used in tracking down the
source of vibrations which produce
ngiog 90 that damping can be applied
In design an development, it will be
used in assessing the vibration “quali-
ty” of a prototype. In civil angineering
it will be used in the investingation of
vibration on roads, bridges, dams,
buildings etc. Its operation is simple
anct Anite sitalle thr uae oy none
scientific personnel not conversant
with elegironic instrumerntative,

Agcceloromotor

Supplied as standard equipment
with the 2511 is a Briel & Kjeer ac-
celerometer Type 4370, This s a hugh
yuality wimcorcloulin davias  wiigh
nernntticna &n-alamrindi-Signal grepor-
riona! to the sccelerotion to which it is
subeuted g%l has an output  of
wpl s T HSE L8 gk This auuel
erometer wili cover the malorlty ot
gramnary measuring needs by by ue-
lng Acueler uinmies lypas
4377/4384 or Type 8306 which
have spnstivites of Q.7 X and 100 X
relative 10 the Type 4370 the working
range of the instrument s considera-
hly inrreasard. Fig,1 shows the mea-
suring ranges of the 2511 with the
three different accslerometers.

Fiynamir Rangn
sThe measuring ranges shown in
the table are for wirda hand meas-

yrements witnout any external liler .
The lowest measurabhle levels are
dependent on the internal noise lev-
gl of the instrument, which is re-
duced as the measuring bandwidth
is reduced. With the use of third oc-
tave or narrower bandwidth external
filters, measurements can be made
at significantly lower levels. The
lower limits shown in Fig.1 are 6 dB
above the wide-band RMS noise floor.

Integrators

in order to measure velocity or dis-
placement parameters, the accelera-
tion signal from the tranisducer 15 in-
tegrated or double integrated respec-
tively

Frequency Range and Filters

The insttunent has a8 fregquency
range from 0.3 Hz w 15kHz in the
acceleration mode, in the velocny
mul shaplAdAMARY mades 1he trg ’
guency range will he datarmingd by
the intagrator filtars, The freguency
ulmragleristic in the three modes ic
shown in Fig.2.

Accal- Mode. Wide 8and
eromme- LLF for Mgasuring Range
ter min. level Min(RMS} Max.
Ace'n mrsst 10,0001 |1
8308 0.3Hz g 0,00001] 0,1
13900 vet. mm/sl0,001 110
: rann  RHE_in/s 9.00005T
gy ISR, vmn 8.000¢ | 0.8
PC/MS™E {0 H2* men [0,00001] 6,61
7 jxasn mied [D.ONTTinN
;:zm 0.3z ¢ 10,0002 110
el mmsge]0.02 1m0
‘S’C/ - B3k w7s o007 1106
a:zfa’. Oisp. -mm 10.0003 {10
i A0 HZT neh {0,00002] 1
ey Mme ¢ QN2 1000
4371 0.3Mz g i0.0n2 o0
Val, ms s, & 1340060
M InzY inss 0,04 1000
pltan 3} Dap. mm “0.'303 18
11O Hz™ inch {0,

Fig. 1. Megguring rongoc of the 2517 in com
Junutiun with tuew B & K scoalercmaes
ters. The figurec -quoted are tor wige
band measurements. The minimum
RMS leveis quoted lie 6 4B {2 x} above
the wide band RMS noise levei

+ By swiching 19 he next lowar LLF than
gtatge m Vel ang Disp., e internal noise
tovel lorad danwlue e hoveost iddousRBla
levell will increass by a factor of <5 i Vel
and nereagse by & factor of 10 n Disp,

A two powldon wedb b Yas s s
panet enapies ehher a Y hkH:s o
18 kHz tow pass filter to be selected,
which heavily attenuate the possible
affect of migh frequency vibration
components on the accelerometer
mounted resonance frequency. For
measurements at frequencies above
1 kHz with Accelerometer Type 4370
which has a useful operating frequen-
cy range extanding up to 6 kHz, extra
attenuation of high fheyuenty wbra-
tion components Is needed. Thus Jan
be achieved by miounting the Acceler-
ometer on a Mechanical Filter
UA 0559 before attaching it to the

‘measurement point. Five UA 0559's

are supplied n the Meachanical Filter
Set UA UbbJ wricn 1s avatable sy an
extra. With Acceterometers Type
8308 and &3/ 1/ a4 wnich have g
uscful operating frequency range ex-
tending up to 1 kHz and 12 kMz re-
vpwctivaly. the use nl o moshanical
filter is not nenassary.

High pass filtrrs are incarporatgd
to fimit the low frequency response
of the instrument to 1Hz, 3Hz or
1811, wo Jobsd, This foeility il
reject the influence of low frequency
noise ard will ba founa particutary
useful when measuring low level
signals in the velocity and displace-
ment modes.

With the nstrument switched to
moagyuro RIS Volocity, with a lower
fimiting frequency of TUHz, anag tne
TkHr 1aw Pass filter switchad in,
the pass pana of the 2811 clusely
appreximates the  requiromonte  of
the VDI, IS0, BS. and DIN standards
for vibration severity measurements.

Fatnrnal-Filtar

Input and Cutput sockets of the
BNC Type ars provided on the rear
panel for girect connection of an ex-

rarnal el uds ol an asierny
fillur wall (Acraman tme veranritity of
thw xsteire - m AR B pan be
MAfe Seane oy 3eNSIIve 19 a ser-

ies of narro.  2qucocy bands. This
1§ necessary . - ‘& 5 required 10
perform a trequancy anatysis or a
signal or locate the frequency at
which a mechanical resonance peak
occurs, for example. (he portagie,
battery opsrated, Tunable Band Pass
Filter Type 1621 15 ideal for use with
the 3611, ®thor 23% (appray 1/7%
Octave) or 3% bandwidths are switch
sefectable and manually tunable over



Accelzration ! i the frequency range 0.2 Hz 10

2U kHz, Iracking rFiuter Type 1823
(see Fig.7) gives a choice of three
bandwidths, 8%, 12%. and 73%.
and can also be manually tuned. ihe
1823 can, additionally, be tuned from
an external signal, for example from a
Froquanay phivtuelestne transducer, so that vi-
bration ievel can be plotted as a func-
T tion of a machine’'s varying rotation
: speed and its harmonics.
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Meter, Detector, and Hold Fagcility

The indicating meter has a 40dB
measuring range (2 decadesl, and
.is logarithmically graduated from 1
26 100 giving tme same reading oe
curacy lhroughout the range. A
spare scale is supplied which is
graduated directly in dB.
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H ; Both true peak-to-peak ang HMS
! I e odiie o ] fietAntors Are ingluded in the 2817,

W | these will be used according 1o the
Y pyr s iy ¥ ' typo of cignal—and by requiremante

Pavlavuigiy
x ] set by particular standards. Gener-
R \ i ally the RMS detector is used where
i

Gain from input to
external filles outpar {d8),
a2

0 L the energy content of a signal is im-
2 \ portant, as for exampie, set by the
_ \;:\ vibration severity standards previ-
9 i T e Voo um\\ } ously mentioned. The peak-to-peak
_ { ~24 d8/Qctave | : detector s useful for measuring
. ! ! i NN shocks, and vibration in the dis-
o T W 700 CEH 16
Frequency placement mode.
RTINS
Fig.2. Transfer characteristic curves of the 2511 whan switched to Acceleration. Veloeity, and . §
Oisplacement; the instrument is switched to maxirnurn sensitivity. The dottad line shows A very usefui feature is the "hoid”
the idealised filter shape facility which operates in both the
RMS and pesk-to-peak modes. This
enablaes the meter to retain the maxi-
mum vibration level of 2 particular
_ N : transiant, for axample an engine pass-
fremmTTmTT e T 7 ing through a rescnance. The maxi-
| - £ xternal mum level is heid on the meter after
- Dispiace- Attenuator] Ampiifier|  Filter the transient has ocurred.
! 048 at Pur i +30dB ? 9
Input t i 16 H2
by integrators / Qverioad Indicator
! % £ ‘ To warn the user of an overload
Cha:gg, ity High Pass Low Pass e i i
Amplifiee ;«;‘;c:: - F“'ate! ] Ampitfier Filter condition a' wafmng light on the
10 Tads W | 1.3, 10 Hy ~4008 118 ke front panel is activated by a level de-
N W tector. This detector senses overload
5 I / Acteleration T / ——l i at four different points in the circuit
P ' IR \ thus ensuring that all possible over-
\T Catlbratian Lt s o load eventualities are covered.
80050;':':!0" Ccnverger ] I_ DE‘(R:[&)&‘ ™ Qﬂ‘:;;:g? -“@
T Calibrator
: The calibrator consists of an 80 Hz
/-\ : { ' . . oscillator which applies a reference
Mater {':\/ ‘ ;g:::i* A“;“;‘B“ef , charge signal to the input of the in-
) strument, This enables the meter to
& 4 be set to 3 reterence point by means
OC Log OC Lin AC - of the adjuster on the front panel.
/5

Fig.3. Bivck diagram of Vibration Metar Type 2511



Calibration checks can be made on
all three parameters, Acceleration,
Veiocity, and Displacement,

The meter calibration of the 2511
can be adjusted to suit accelerome-
ter sensitivities between 0,7 and
1,3 times, or decade multiples of,
the 4370's sensitivity by means of
the calibrator adjuster. The meter
pointer is moved from the 10 posi-
tion on the secondary meter scale
to read the actual charge sensitivity
of the accelerometer used.

Input and Qutput

A standard miniature socket s
provided on the front panel for direct
input of the reinforced acceierometer
cable. A parallel input sorke* nn the
rear panel accepts 2 BN Typa nuy

The acceleration, veioCity of is-
placemant signal as registersd on
the meter is 3iso avadatie from a
BNC output soccke: on the rear
panel of the instrumant. The signal
can tnus be examined on an oscillo-
scope or a permanent record can be
made by connecting a tape recorder
or a chart recorder.

The signal is avatable as an un-
rectified AC output for oscilloscopes
and many chart recorders. Some re-
corders require a DC signal, both lin-
ear and logarithmic proportional out-
puts are available for this case.

Power Supply

Supplied as swangard with the
2511 are four rechargeable cells,
0B 0008, and a battery charger
unit, ZG 0113, For use in the field,
the rechargeable batteries will give
about 10 hours continuous opera-
tion. Where recharging from an AC
mains supply is not possible the
2511 can be run from ordinary IEC
Type 20 cells. Good quatity alkaline
cells can give about 15 hourg ¢op-
tnuous operation, and ordinary
"long Lfu" celly give up v 3 hours
continuous operation.

in the laboratory and for more
poimoman 1 1r P,
imnit permangntly  gauniad o the
fully chargsd ceits wiil- be—the—most
convenicint furen of power supply.

Whare it is required to operate the
ingtrumont amel reclioiye e Lauerles

at the same tinna, the D& I Power——

Stinnht 76 N199 ohould e wad A

260113

Secondary Primary
ov 2
Blue 0
“4%3'3?@ Black 100 to 130 V AC !
Brown 200 10 240 ¥ AC
24036772

12 V car battery can also be used to
simulitaneously charge the NiCd cells
and power the 2511, For monitoring
applications where a number of vibra-
tion meters may be installed together,
it will be convenient 1o use a common
wwveer supply. The B & K Power Sup-

oly Tvpe 2805 can power up to 8°

2%1"'s  simultaneously with 3

* 14 V supply.

The meter scale i3 marked to indi-
cate battery condition; when a push
button on the front panel! is de-
pressed the meter indicates battery
recharging or renewal.

Low g accelerometer Type 8306
has an impedance converter built-in
which requires a + 28V power sup-
ply, this can be taken from a minia-
ture connector on the front panel.

Physical
The 2511 is a light-weight easily
operated instrument with a large

110mm x 63 mm meter. A carrying
handle s built into the top of the
cabinet and the underside is fitted
with a hinged support leg for inclin-
ing the instrument for bench use.
With the “B” version of the 2511 a
mahogany cabinet is supplied. The
removable lid contains the acceler-
ometer and accessories conveni-
ently stored for on-site measure-
ments.

The 2511 as a Vibration Analyzer

As described under “External Fil-
ter”, the 2511's versatility can be
considerably increased by adding
a portable, battery operated, band
pass fiiter.

The 2571 anc the filter 1621 are
supplezd  togerer sopietaly
puorizcie vibrauon analyzer set Tvpe
3611 snown in Fig.8. The two in-
struments are fittsd 1nto 3 fightweight
nut robust hard-feam piastic carrying
case KA 2004, Other items included
in addition to the standard accesso-
ries normally supglied with the individ-
ual instruments are two connection
cables AQ 0133, six rechargeable
NiCd-cells QB 0008 and a battery
charger ZG 0113 for the 1621, The
Tracking Filte- =™ w2 1623 can also be
housed ir '~ . ying case KA 2004
together .t + Vibration Meter Type
2511. Pleasae ask for the separate
product data sheets covering the
3513 and Filters Types 1621 and
1623.
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Data Recording

The results of vibration measure-
ments and analyses made out in
the field will usually need 1o be re-
viewed or analyzed at a later date.
While tho rogults can be noted by
hand from the meter of the 2511,
some form of permanent record
made Jireutly ur-the-spdr, will otan
e desirable tor spaed and conveni-
ence.

Direct paper chart recordings can
be made by using the small, portable
battery opeiated Levar Recorder Typs
23086, shown in Fig. 8, together with
the vibration meter. For frequency
analysis work; {(for example using the
filte: vaty Typas TA?71 and 1AR773 with
the 25 11) the paper movement of the
level recorder can be synchronised
with the frequency sweep of the filter
so that frequency and amplitude cali-
brated spectrograms can be produced
directly. Suitable recording paper for
graphic recording of frequency ana-
lyses with a 2306 and 25171 is
QP 0120.

Where it is required to record vibra-
tizm sigmals sut in the fisld far lster
analysis in the laboratory, the Pora-
ple (nstrumentation Tape Recarder
Tu;'w‘ NG abvtunas r;u_bj_un._.ghj Jie
wreds Thiw v v bullury v ubaed, T
channet recorder with specificatons
fully up ta laboralory recuroements,
Saquontizl froquoncy analycic of tran
sient and non-repetitive signals, such
as mechanical shocks in cRnvaniantly
pertormed using the tape loop cas-
wete supspliod oy swendued.

QL0 Q0K TOr SODRargle proguct
Udld OFOUHVTES GINRTIOG TOP ~NITANIA
Level Hecoraer iype ZsuUb and the
Portaits Taie Reconder Tyne 7005

Fig.8, Tyee 2511 B consisis of the Type 2811 A fitted inte a mahagany cabinet with shouider

strap, and accegsories stored in the lid

Mud Puiiable Viliedwe Anslyes Fyws 3518 wunsiets of s Wilaglive Mty Tpie 0010
curnibined with the Turalde Filter Typa 1621, fitted ints & rodbust. fightwaight case

KA 2004

Fig.8. The portanie, battary operates, Gra-
phic Leve! Recordar Type 2306 (Also
‘availapie in  lgather carrying case.
Modet F)

Fig.8. The portable. battery operated Tape
Recorder Type 7003 (Modal F in leath-
er carrying case shownj



Specifications 2511

Sansitivity:
With Acceieromerer With acceierometer 4371
4370, 10pC/ms—2 or 4384, 1 pC/ms™
Mode
Sansitivity Freq. Sensiuvity Freq.
{Full Scaie) Range (Fuil Scaie) Renge
Accole 0,01 10 100m/g? %3 Hz 0.1 10 1000 m/s? ?,3 Hz
aration 1 kHz o
' 0.001 10 10g (6kHz® | 0.01 101009 15kHz
0.1 mm/s t?;Hz * 1 mm/s I Hze
1 kH w0
0.01in/s ;s‘;nir 0.1in/s 15 kHz
Valoc- 1 mm/s :OHZ 10 mm/s 1 Hz
i to
ity 1
0.1inve @ s | 15kMz
Uy KT mmia JQHE 100 1000 10000 2| 11,
— 1 kHz : o
1.0 10; 100 in/s {BkHz)® 10: 100; 1000in/s A Mz
0,001 mm :om"‘ ‘] 0.0t mm 10 Hze
_ 1 ice — -— |
0,0001 in [25 ;‘Hnr 0,001 in 2.5kHz
Dis- Q.01 mm 3, 16Hy .| 0.1 mm 1,18 He
i o v
ment 0,001 in 880Hz 0.0%1in 850 Mz
0,1, 1,0, 10mm 1Hz 1. 10: 100 mm 1Mz
to o
0,0%:0,1; 1,0 275Hr | 0.1 1.0: 10in 275 Mz
Vibration Pick-up: Detsctors:
B&K Pi ic Accel ter Type Quasi RMS:
4370 True reading indicated for sinusoidal sig-

Sensitivity: 10 pC/ms ™2 |~ 100 pC/g)

Max. Equivaient Noise Lavel:
with a 10pC/ms—2 accelerometer and
R DU S IO 1 { I DO
Acc.. Q.001m/s* ~0.0001 g} 3.3Hg
to 15kH2
vaL: UUIL Mmsg (=~ U,UU04in/8) tun2
mn 15¥H?
Disp.; 0,00015/ mm

{0.000006 in)
10 Hz to 1 kHz '

Accuracy (incl. accalaromater):
£ 59 absoiute svaralt fur 2511 - avules-
ometer within lingar ranges. At both ends
of a selectec freguency range the accu-
racy is t 5% from the appropriata fiter
MRASAMEIILS (e whiew My 08

Righ-Pass Fiiter:
WOCWIE QUBSIVA UL BBl 08 | AR O TRVE

Lure-Paas Bilios.
2 Pole Butterworth, fail off 12 dB/octave

Filter Artenuation:

nals and noise with crest factor < 3

Time Constants 1 s and 1C s switchabte
Time Constant in “'Max. Hold*": 1 s
Maw: Hold dritti < 10% nor R inin with

AL Tt WAL e ¢ M w e

Trua Poak-to- MPesle:
Time Congtants 1s and 10s
Rign, Wuid drifes ¢ 10 % pur 30 wmin.
with {.5.d. and « 40°C < 80% RH
Rise time: > 25u8 {15 kHz LP filtar)
Dynamic Hange for both detactors:
40dB

External Filtar Sockets:
2 x BNC
Signai tevet 1V peak or AMS

Input $ogket impedanss; 14 ki

Recorder Qutputs:
Qutput impadance: 1 kQ
Aggaenn hovelr, fow [
AU LWL, Overlaad GOV Ldan
DC log: 2,0V. 0.08V/dB. Overlosd
2,25V

DC Lin: 3,0V. Overicad 4.5V

Mater Calibration:

Ady ble to sunt omeier Sensitiv-
ity
Range: t 3dB

External Power Supply:
+4V g v 15V, 1,7W (2W in Ref.) or
14V, 45 mA

internal Power Supply:
4x 1,5V cells (IEC Type R20)

Battery Life:
9 to 10 hours continuous aperation with
NiCd cetls 15 hours with Alkaline and 3
to 4 hours with standard battaries
Charging time tor fuily discharged battar-
igs: apprex. 14 hours. Charging current
approx. 400 mA

SHVHTOU IR LUITRIL IO,
Operating  temperature:
+ 50°C
Humidity range: 0 tn 0% RH. mon con.
densing at 30°C or O to 85% RH.at 50°C
E‘m:umnegng(n. Howso ww w 108 avo/in

nrerngn 0N foor Gl 8

-10°C  to

Cahinnn
A mooel. B&K  medule cabmat KK
0025, 8712 of 19" rack modute
B modal, as A model but with mahogany
catnnet and shoulider strap

Dimensions: (excl. leet, knobs. erc.)
Height: 133 mm (5.2in)
Width: 210mm (8,3in}
Dapth: 200mm {7.3in)
Waight:
2,4kg15.310)

Accessories Inciuded:
Accaierometer Type 4370
Nanfaread lom wwen Toflim R84 nobls,
MWL LL I T Y I TY mng
Lo unieas, Tellon, pghle &2 0038 1.2 m
{4 4 lam .
Magnet Ua 0842, Probe with sharp tip
YA ODAK, Aurad Jo BB 8844 —
4 Rechargeable batteries CB 0008
Battery charger 2G 0113
dB acale SA 0208
7 pin DIN plug JP 0703
3 BNC plugs JP 003§

o

A ies A
Wirda rannp nf arceipenmeters and filtar
Machanicat filter set UA 0883
Mahagany Cabinet KA 0055
Amser Cuppl IC 0100

+ Wi IRGEANGY  hMNR ARIPIMING Y ise
tower frequencies possibie with external filter

Wih 1 &Mz fow-pass filter switched out and éx-
1ernal hiter used. {8 kHz 13 acceieromatar « 10%

timm)
Mode 0,3 Hz HP 1 Hz HP l 3Hz HP 10 Hz HP 1 kHz LP 15 kHz LP J
— + : -
Accalarauor: - ‘;:?;?;O,'i:h — -
e ' - - LR RN
Velocity _ < 10%ar 1 H2 < 3% at 3Hz < 30% at TkHz | < 30% at 15kHz
< §% at 1,2 Hz < 5% at 2,9Hz < 3%at 10Kz < 8% at 600 H2 < 5% at 9kHg
< 20% at | Hz <
LN TR L B% 0 18 He hat R 7H ‘
WS A . i




	page 1
	page 2
	page 3
	page 4
	page 5
	page 6



