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Vibration Monitoring
System Catalogue

Every object having any movable element will generate some vibration
or be exposed to some externally transmitted vibration. Such vibration
will give the machinery or structures some damage fatal ones at the
worst. Therefore, vibrations on the plant equipments should be
observed by vibration monitoring systems always to prevent such

damages or disasters.
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Contact Sensor Type Vibration Monitoring System
Signal Converter

DC4-20 mA Output Accelerometer

Vibration Switch (VM-90A)

Vibration Signal Converter

IMV COR PORATION Vibration Switch (VM-90M series)

N-Vibro

Head Office
tel +81-50-1745-6779
web  https://www.imv.co.jp/e

*The specifications and design are subject to change without notice.
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for our Partners

IMV works with our customers and investors to secure their future,
developing the products, skills and resources that will bring success.
IMV appreciates this and work fast to meet our partners’ future needs.

Integl'lty IMV treats our customers, suppliers and investors with the highest
integrity, dealing with all our partners in an open and honest manner.
IMV works hard to earn and keep your trust.

RE|IabI|Ity Our customers use IMV's products to ensure reliability and performance.
We build this reliability into all our products and services.
IMV will be there when you need us.

IMV's financial strength means we will be a long-term partner for our
customers and are able to invest in the research for new products. IMV
has the strength in finances, products and people to serve our customers
on a global basis. We have the strength to be the world's number 1
vibration test and measurement company.

IMV invests substantially in research to understand our customers’ needs
TeChnOIOgy and the products to meet those needs. IMV has been the first to market
many new products and technologies and we will continue to lead the
market through technology and innovation for the benefit of our customers
and investors.

Secure the future

With our vision “Secure the Future”, IMV continues to contribute to
safety, comfort, and ecology in society.

Since our establishment in 1957, we have been involving in various
fields of technologies. In dealing vibration measurement, we have
strengthen our product development and total service to our partners
and society. We will be a company to “Secure the Future” with our reli-

able technology.
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Selection Guide for Vibration Monitoring System

Contact Sensor Type Signal DC4-20 mA Vibration
5 Vibration Monitoring Converter Output Vibration Switch Signal Vibration Switch
‘25 System System Accelerometer Converter
VM-9301 VP-420/VP-421/ | VM-90D VM-90M
Model . VM-5011A VP-422 Mt series series

Indicator Q — — —

O

O

Alarm relay contact 1-2 — — 2

(56420 mA) O O | OO0

Function Q
changeover*

Simultaneous

monitoring for O O _— _

plural functions

*Changeover of displacement/velocity/acceleration

Application examples

m Structures

m General machinery

Heavy industry plant

Large motor Gas tank

Power plant Machine tool, crusher etc.

Buildings

How to select vibration monitoring system

Selection of vibration monitoring systems depends on what kind of vibration you monitor.
The following is classification of vibration according to human perception.

Invisible, Sensible by touching .
\4 Insensible by touching,
Audlible as abnormal noise
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The function (displacement, !

velocity or acceleration) ; |
positioned highest on the ! ' i
above graph is most

effective for evaluation.

JIS-B-0906 (ISO-10816) ‘

ectric accelerometer

lectrodynamic velocity pickti

Servo type acceleromete
Piezo-resistive accelero
Broad motion sensor

Suitable pickup
for measurement

Suitable equipments

Vibration Signal Converter

Vibration Switch
DC4-20 mA Output Accelerometer

Contact Sensor Type Vibration Monitoring Syste

Surging
Water hummer
Ground vibration
Pipe vibration

Bearing damage

Abnormal noise

Abnormal gear
Cavitation

Example of
measurement purpose

Imbalance, Misalignment
Miscoupling, Defective slide bearing
Defective basement, Impeller vibration
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Ml Contact Sensor Type Suitable sensors 2
o el
& V-b i 0 0 Selectable from electrodynamic velocity sensor or piezoelectric sensor. S
: Ioration Monitoring System :
2 Electrodynamic velocity sensor  Specialized in medium frequency (up to 1,000 Hz) vibration detection. Suitable to velocity monitoring. =
S o =
= VM-9301 series
2 Feature General-purpose type 2-axis 3-axis Flame-proof For low rotation For low rotation/Flame-proof g
E Type VP-3144 C/D VP-3354 A VP-3364 A VP-3134 AEX VP-3213 AC/AD VP-3133 HEX/VEX C3D
> H H H H Sensitivity 10 mV/ (mm/s) 10 mV/ (mm/s) 10 mV/ (mm/s) 10 mV/ (mm/s) 17.5 mV/ (mm/s) 17.5 mV/ (mm/s) @

Permanent vibration monltorlng for systems Frequency Range 10 t0 1,000 Hz 10 to 500 Hz 10 to 500 Hz 10 to 500 Hz 5 t0 500 Hz 5 t0 500 Hz

such as motor pump and blower. Natural frequency 14 Hz 14 Hz 14 Hz 14 Hz 4.5Hz 4.5Hz

! : Operating range -20 to +80°C -20 to +80°C -20 to +80°C -20 to +70°C -20 to +70°C -20 to +70°C
Monitoring system suitable for multi-channel measurement. Structure Drip-proof (Equivalent to IP32) | Water-proof (Equivalent to IP66) | Water-proof (Equivalent to IP66)| Flame-proof (EX d 1|BT4Gb) | Drip-proof (Equivalent to IP32) | Flame-proof (EX d | BT4Gb)

Frequency range, measurement range or output signal can

be customized.
Type 1 channel

- =5
L
Features i el ; 1. l.“'-‘ : Outward
b Ol B e L - appearance
. . : i - -“*H“ i i
B Mixed implementation with the conventional N
4
-
“ » 3 H
system “VM-9201" is possible
-Wd ............ t ....... f tbl ..................................................... Type G Type AC
lae varie y or com pa Ible sensors Notes — — — - Horizontal only H (horizontal only), V (vertical only)
- AVa |Iab|e for mu It Chan nel s Stem Type 12 channel *Other sensors for high temperature or waterproof are also available. Please contact us for details.
Piezoelectric sensor  Specialized in high frequency (over 1,000 Hz) vibration detection. Suitable to acceleration monitoring.
H H H Feature General-purpose type Flame-proof
Compatible with conventional systems Tore P mo s
Sensitivity 5mV/ (m/s”) 50mV/G ) ! )
Frequency Range 310 10,000 Hz 210 10,000 Hz The difference between C and Dis the shape of cable connection.
Natural frequency 35,000 Hz 24,000 Hz - - -
» VM-9101-VM-9301 peraling 9
Structure Isolated/Water-proof Safe and explosion proof (Exia ll C T4 Ga)
@ Can be replaced with half size (indicator). .
@ Can be redesigned for use in a power station. )
(adding insulated analog output/arrester/cable disconnection detection function) g
R : Outward — s Terminal
Upgrade to © Sensors used with VM-9101 can be diverted.* erence o
VM-9301 @ Cables used with VM-9101 can be diverted.* —r -
- e ] A cable is directly clamped.
Conventional system VM-9101 .t The cable should be fastened (The cable can not be disconnected.)
o by pressure and the protection
tube is directly connected.
p VM-9201-VM-9301 Use as a set with MTL7728
*Other sensors for high temperature or waterproof are also available. Please contact us.
@ Size is exactly same, so any shape modification is unnecessary.
@ Renewal of internal circuit parts enables stable supply.
©® Sensosr used with VM-9201 can be diverted.* . .
Upgrade to _ _ X Specifications
VM-9301 O Cables used with VM-9201 can be diverted.
Type VM-9301 series VM-9301A series Type VM-9301 series [ VM-9301A series
Conventional systemVM-9201 . B 3 } N N N y "
Please contact us if you have aged sensors or cables. Sensor Electrodynamic velocity sensor Piezoelectric sensor Recified| PC Select from DC4-20 mA (insulation output), Loading 500 Q or less or
N N ectiie output 1| DC1-5 V (insulation output), Loading 100 kQ or more
Type 1 line: VA-9301(1-1) Type 1 line: VA-9301A (1-1) level — -
Amplifier Select velocity or displacement Select acceleration, velocity or displacement output | DC | Select from DCf"ZO MA(insulation output), Loading 500 Q or less or
unit type Type 2 line: VA-9301(2-1) Type 2 line: VA-9301A (2-1) output 2| DC1-5 V (insulation output), Loading 100 kQ or more
i of velocity and di Simaltaneous any two of acceleration, velooy o displacement Pickup| AC#10 mV/(mm/s)or AC£17.5 mV/(mm/s), | AC5 mV/(m/s?), Loading 100 kQ or more
. N N Waveform| Loading 100 kQ or more (Depending on sensor specifications)
Low.. 510500 Hz (-11to +6%) 5vto 10 kHz(-30 to +6%) output | Output| (Depending on sensor specifications)
Medium: 10 to 500 Hz (-11 to +6%) Filter selectable (pass band) .
Frequency Filter selectable (pass band) High-pass filter: 5, 10, 20, 50, 100 Hz output | AC5 Vi(at the full-scale), Loading 100 kQ or more
range High-pass filter: 5, 10, 15, 20, 50, 100 Hz Low-pass filter: 100, 200, 500, 1k, 5k, 10 kHz Panel meter Red LED three-digit indication, [9.9.9] is displayed at over 120% of full-scale
Low-pass filter: 20, 50, 100, 200, 500 Hz (High-pass filter: 20 Hz- in case of displacement or velocity . —
e Low-pass filter: -500 Hz in case of displacement, Operating emperatirerange | O to 50°C, 20 to 95% RH, wet bulb temperature is 35°C (non-condensing)
. . -1 kHz in case of velocity) .
A I Icatl on exam Ies Power supply | Available range AC 85to 264 V, 47to 66 Hz
p p p 50. 100. 150, 200. 300, 500. 999 (1,000) pmP-P | 100, 150, 200. 300. 500. 999 (1,000) pmP-P Power 20 VA or less (1ch), 30 VA or less (3 ch), 45 VAor less (6 ch), 60 VA or less (9 ch), 75 VAor less (12 ch)
Cables are laid out between sensors located on a large sized motor of home power generator and a monitoring system range[Velocity|10. 15. 20, 30, 50 mm/s 10. 15, 20, 30, 50 mm/s | |consumption || At AC100V (Depends o e number of ampirorpower supp)
. . k . . . . Accelerati — 10, 15, 20, 30, 50, 100, 150, 200, 300, 500 m/s Painting color | Munsell 5Y7/1, half matted
housed Ina control panel- Monltorlng SyStemS can monltor Vlbratlon values and OUtpUt the alarm In an emergency' Indication | Orange LED located on the upper part of amplifier front panel (FAT) Mass Approx. 2.0 kg (1 ch), approx. 3.9 kg (3 ch), approx. 5.9 kg (6 ch), approx. 8.2 kg (9 ch), approx. 10.2kg (12 ch)
Equipment |lamp | Secondary power is lit at ubnormal condition.
|4'20mA | |A|arm contact | failure | ym izt | 1a contact (open at normal condition) operate under fuse melting, power switch shut off and primary / secondary power failure Outward Panal cutout
SenSOI'S Aarmreset | Select from automatic or manual recovery dimension dimension |
Indication Green LED located on the upper part of amplifier front panel (PU) «——F—»
Pickup I Lights-out when wire is broken (lights-on at normal condition) ‘ 4
cable EXilp (When pickup connected with charge amplifier is used, this function is not valid.) E , >_f
break | yym et | Standard: 1a contact avaiiable 1b or 1c (open at normal condition, losed when wire s broken) operate when pickup cable i broken. T~ "‘ —-7|H |G
alarm - 4
Alam reset| Select from automatic or manual reset |
Namsiep Type 1 I?nef upper I?m!t 2 steps  Alarm (ALM)/'I"rip (TRP) ) ‘ \ 4-m5 org6
Type 2 line: upper limit 1 step  Alarm1 (ALM1,1line), Alarm2(ALM2, 2line)
Delay imer| Select from 0 to 15 sec. by the slide switch inside of the amplifier unit (0 sec. if not specified.)
Setting | 5.0 to 99.9% (can be set at 0.1% step) Dimension
Al range | (When alarm function is not used 99.9 % is set. Indication lamp and contact is on at over fullscale value) Channel A B c D E F G H !
™ lindicaton | Type 1 line: Orange LED [ALMI, red LED [TRP] Type 1 channel 9 | 10 | a0 | 8 | 132 | o | 148 | w2 | 50
lamp | Type 2 line: Orange LED [ALM1], red LED [ALM2] Type 3 channel 210 | 149 300 160 | 132 180 143 | 100 195
Alarm | Select from “ALM/ALM1 circuit: 2a contact TRP/ALM2 circuit 2a contact” or Type 6 channel 300 149 300 250 132 270 143 100 285
contact| “ALM/ALM1 circuit: 1b1a contact TRP/ALM2 circuit 1a1b contact” Type 9 channel 390 149 300 340 132 360 143 100 375
AC power supply Contaicapeeiy | AC110 V- 2 A (DSP Relay made by Panasonic) DC30V 0.2 A Type 12 channel 480 149 300 430 132 450 143 100 465
Aarm reset| Select from automatic (Hysteresis 3%) or manual reset Unit: mm




Signal Converter Suitable sensors

V M = 5 O 1 1 A Model VP-8021A Model VP-100 (standard) ‘ VP-100R (Oil and water resistant type)
l Sensor type Base insulated voltage drive type Sensor type Piezoelectric Compression type (Built-in pre-amplifier)
Acceleration sensitivity 3.9 mV/(m/s?) £5% Resonance frequency 22 kHz or more
Vibration 20 Hz to 3 kHz +1 dB Frequency range 2 Hz to 10 kHz
frequency 10 Hz to 8 kHz +3 dB Acceleration sensitivity 100 mV/g
response 10 Hz to 10 kHz +4 dB Shock resistant 5000 g
H H H Operating range -30°C to +120°C Maximum measurement acceleration +80 g
S I m ty pe Vi b ratl on tra ns d ucer Sensiivy change due to temperature +3% 25°C standard Sensor drive current 0.5 to 8 mA (DC18 to 30 V)
. |IEPE power supply | 3.5 mA Maximum 24 V Output impedance Maximum 200 Q
It can output 4-20 mA DC current and 0-10 V DC voltage. This o Standard type QT o 55 10140C ‘ 3010900
converter is suitable for measuring vibration of thousands of equipment. Protection grade 1P65 \ 1P68
Mass Approx. 125 g (Cable not included)
Material SUS303 -
Featu res Mounting method M6Screw fixing
Cable material SUS Braided cable | PUR VP-8021A VP-100
Standard cable length 5m
Maximum cable length 200 m
VP-8021A Connection Example

Simple diagnosis

(Monitoring trend)

Speed monitoring: Trend monitoring due to rotation speed
Acceleration envelope monitoring: Bearing scratches can be detected

PLC Vibration|
Logger etc. lebel

Function

Converter for connecting to PLC Conversion to envelope acceleration and velocity 4-20 mA output

The signal converter

o Time

Gateway

The VM-5011A can calculate and output the signal of the

(VM-5011A) is a converter that VP-8021A to the envelope acceleration and velocity. — 4 [
converts the output signal of Envelope Acceleration: Effective for bearing diagnosis L
the vibration sensor Velocity: Effective for detecting imbalance and misalignment Y Examination diagnosis
(VP-8021A). It is also possible Sensor Signal converter (VM-5011A) , Algorithm, Al)
to connect to a PLC that cannot 5
. r 45 A Vibration waveform
be directly connected to the - _ 9 . ~ 7/ m output \ o
- iti - 35 Oscilloscope ANV NN P
VP-8021A. In addition to PLC, VM5011A connection example N I / / FFT analyzer etc. Vv v' VVVVVVVVV
any device that can take in . / \\/ ]
current (4-20 mA) or voltage 2 7
15
(0-10 V) can be connected. ; / Envelope on T——
05 ‘ Velocity ‘ T
0
202011 2020/3 2020/6 2020/9 2020/12 2020/3
Specifications
Jtem) Specification Outward dimensions
- Input range 0 t0 500 m/s®
System composition . — PrSTa
Measuring range Beceerion Band pass filter: 500 Hz to 10 kHz 113.6
of frequency [—22.6— -
Velocity 10 Hz to 1 kHz (ISO 2954: 2012 Filter characteristics compliant)
E acceleration © 10 m/s”E rms u 50 m/s’E rms RAPR Q
Sensor output R 025 m/s’E rms 5100 m/s’E rms
. Measuring range* el
4-20 mA or 0-10 V (E acceleration) Velocit 0 10 mm/s rms = 50 mm/s rms VM-5011A
; » Y 025 mm/s rms o 100 mm/s rms rona SOTTA
Signal ) PLC/DCS e T
Sensor Converter 4-20 mA or 0-10 V (acceleration) .| Recorder DC output* w 4-20 mA (Load 500 Q or lower) 0 0-10 V (Load 100 kQ or lower) o Ty s.",i.v.:,. m:‘: :
[mV/mist] | [mis Ens ] | [mmis ws ]
VP-100 or VP-8021A VM-5011A g etc. AC output 0-1 Vrms (Load100 kQ or lower) Power s \f;is-m'E 102 E n E i E
Waveform output (E acceleration) . o 99 2 = 3 50 O] 50 [J
> Lineart DCHiA Within +3%F.S 3 i I @E 700 |
inearity — Qac pass: [
Waveform output (acceleration) R ACHH Within +5%
» Operating temperature/humidity range 01t050°C, 95% RH or less (without freezing or condensing) eres ‘ ‘ h
A - Suitable cable of 0.2t02.5 mm? (single wire/standard wire) lgnal converter O
- terminal block (AWG12 to24) R
Power Power supply of converter DC24 V +10% 3 W or less RRRR 1%7E
DC 24V S 22.6 (W) x 99 (H) x113.6 (D) mm (Excluding protrusions)
Mass Approx.150 g
Case material Resin

*mmeans factory default setting
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DC4 - 20 mA Output

Accelerometer

VP-420/VP-421/VP-422

No amplifier unit required

Measurements of acceleration or velocity are provided for easy
monitoring of abnormality on bearings or imbalance.

Features

B Wide variety of lineup corresponding to various
field environment

Application example

| Rotating machinery such as pump or blowerl

External
display

By direct connection of sensor cables to external displays,
trend monitoring is available.

Measurement section

(55
Basic connection example (common for all types)

silver

DC15-30 V

Supply voltage

- +

black

white

4-20 mA receiver

+

Specifications
Item Velocit nt output)VP-420 | Koty et o vottage outputVP-421 (curentoupu) VP-422| |y 4o
Frequency range |10 Hz to 1kHz, 5% (15010816) |10 Hz to 1 kHz, +5%(I1SO10816) 10 Hz to 5 kHz, £+3 dB dimension

Measurement range

10,20,25,50,100 mm/s rms

10,20,25,50,100 mm/s rms

9.8,19.6,49,98,980 m/s’rms

Output 4 — 20 mA/0 — full scale |4 —20 mA/0 — full scale 4 — 20 mA/0 — full scale
sensitivity Acceleration wavefom: 5 mV / (m/s?), 10.2 mV/ (m/s?)
Voltage supply DC15 to 30 V, 30mA or more

Warm-up time

Approx. 2 seconds

Output impedance

DC24 V, maximum 600 Q

Insulation resistance

DC500 V, 100 MQ or less

Operating temperafure range

-25t090C

Cable length Standard 5 m (1,000 m)
Mass Approx. 150 g (Cable is not included)
Protection Drop-proof direct connection cable type: IP65 (dust-proof, drop-proof)

structure Waterproof connector type: IP67 (dust-proof, waterproof)
Water resistant type: IP68 (dust-proof, perfect waterproof: water depth 100 m, 10 bar)

Please inform us requested full scale value and cable length. Acceleration output + acceleration waveform output type is also available.

—> 927.5 mm [&—

45 mm

HEX 28 mm

Drop-proof direct
connection cable type

—> 927.5 mm [¢—

66.5 mm

[

56 mm

HEX 28 mm

Waterproof connector type

®5.2 mm

927.5 mmi«— | 69 mm

» Option
Model MS-AS001 MS-AS002 MS-AS003 MS-AMO005 MS-AC011-5
Item Quick fit Quick fit Quick fit Quick fit Connector cable 5 m
(glue stud) (M8 male) (M6 male) (magnet) applied to water proof type
Image - - v e,
-,y  é d -
sensor sensor sensor
side side side side side side

44 mm

l

le———>

HEX 28 mm

Water resistant type

Vibration Switch

VM-90A

Compact popular type - &b

A popular vibration monitor specialized in low cost and control
function. It is suitable for automatic control when abnormal
vibration occurs.

Features

VP-A52IW
Application example
Machine tool, crusher etc. Centrifugal Cooling tower
separator

<
2

%
)

e )
?1202020202023?0“»‘

Stop operation in case of abnormality installed on or inside machine tools or crushers etc.

Specifications -
P Standard composition
Item Specification Item Notes
Frequency Acceleration | 8 Hz to 8 kHz, -3 dB (10 Hz to 5 kHz, +1dB) Sensor (VP-A52IW) Piesoelectric sensor (see page 22)
range Velocity 10 Hz to 1 kHz, +1.5dB Sensor cable 5 m long cable with a sensor connector and waterproof cap
Displ 10 Hz to 300 Hz, +1.5 dB Standard accessories e screw for sensor attachment M6, hexagonal hole e sems screw for main body installation
Measurement Acceleration | 10,100 m/s” ® hex key wrench o instruction mannual (with test certification)
range Velocity 10, 100 mm/s rms Other lengths available on request. (Maximum length is 200 m) Please refer to page 29 about the cable length.
Displacement | 100, 1,000 ump-p » Option
Alarm output Individual level setting (upper 2 steps ): 10 to 100% Item Notes
Individual 1c contact: maximum capacity DC30 V, 1A
Delay time setting: 1 to 10 seconds Mechanical filter (MCF-6) Prevention of incorrect operation on displ | velocity imination of high frequency component.

Automatic reset

Level output

DC4 — 20 mA (maximum load resistance 300 Q)

Monitor output

AC3 VP-P full scale
DC2V full scale

Power supply

AC100 V+10 V, 47 to 63 Hz

Outward dimension

()]

4-93.5 (mounting hole)

=

IMV  mopEL vm-s0A

Power consumption

5VA or smaller

Operatng temperature humidity range

0 to +50°C, 35 to 95% RH ( non-condensing)

Mass / Size

74 (W) x 72 (D) x 90 (H) mm/approx. 250 g

out direction

e .l

cntor wens go "R 0o } 4-93.5 hole or
%;% w [ 8 ! M3 tap
I
Dotted line shows
oo up 4o AU 0 2 I go | foot print &
e N o i |
EEWNAEEIN 0 |
|
|
I

|
|
|
|
|
|
|
Cable drawing |
|
|
|
|
|
|

Dimensions for instllation
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Vibration Signal Vibration Switch

Converter

VM-90D series

VM-90M series
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Analog type which has lots of achieved hazard prevention
Widely used and long-selling device.

Entry level model for vibration monitoring

A standard monitoring device which has the standard functions,
such as indication of vibration value, signal output and alarm
contact output.

Features
Features

B Corresponds to all kinds of sensor

B Easy installation : stationary, panel housed

VM-90MEV
or wall-mounted
Il Customizable power supply, alarm delay time and so on
Suitable sensors
Type VP-3144C/D ‘ VP-3213AC/AD (Horizontal only) ‘ VP-3223AC/AD (Vertical only) VP-A52IW VP-3133 HEX/VEX ‘ VP-3134 AEX
System com posrtlon Su |tab|e Sensors Sensgr Type Electrodynamic velocity type Piezoelectric accezlerometer Electrodynamic velocity type
Sensitivity 10 mV/ (mm/s) 17.5 mV/ (mm/s) 5 mV/(m/s®) 17.5 mV/ (mm/s) ‘ 10mV/ (mm/s)
Natural frequency 14 Hz 4.5 Hz 35,000 Hz 4.5 Hz ‘ 14 Hz
T VP-3144C/D \VP 3213AC/AD (Horizontal only)| VP-3223AC/AD (Vertcalor VP-A52 IW \ HS-100! Operlng enperte ge 2010 +80C 2010+70C 3010 +110 C 2010+70C
ype - - (HorEonkAlonty) - ericalonk) - - Structure Drop-proof (Equivalent to IP32) Isolated/Water-proof Flame-proof (EX d || BT4Gb)
Sensor type Electrodynamic velocity type Piezoelectric accelerometer
Sensitivity 10 mV/ (mm/s) 17.5 mV/ (mm/s) 5mV/ (m/s”) 50mV/G
P—" Natural frequency 14 Hz 4.5 Hz 35,000 Hz 24,000 Hz
Al output device Operaing temp -20 to+80°C -20 to+70°C -30 to+110°C -20to+80°C
conttl Structure Drop-proof (Equivalent to IP32) Isolated/Water-proof | Safe and explosion proof (ExiallC T4 Ga) Outward
appearance
Vibration |y 4.20 ma output
signal
converter | - Monitor output
VM-90D (AC%5 VIDC1-5 V*)
Seres | 3 Log data output® -
Outward Horizontal only Vertical only
A
! appearance Notes Suitable for monitoring of medium Suitable for monitoring of low frequency displacement or velocit Suitable for monitoring of acceleration | SUitable for monitoring of low frequency | Suitable for monitoring of medium
S — . frequency displacement or velocity uitable for monitoring of low frequency displacement or velocity uitable for monitoring of acceleratior displacement or velocity frequency displacement or velocity
o - Z *Another sensor for high temperature or waterproof are also available. Please contact us for details.
Horizontal only Vertical only
Notes 'Sr:gﬁzfcgogi?;:zgm‘g‘?g:"f::i% Suitable for monitoring of low frequency displacement or velocity | Suitable for monitoring of acceleration Insulated . .
Specifications
*Other sensors for high temperature or waterproof are also available. Please contact us for details.
T Monitor for displacement Monitor for velocity Monitor for acceleration
T VM-90 MED VM-90 MEV VM-90 MEA
Frequency range 15 to 500 Hz -3 dB, +0.5 dB 15to 1,000 Hz -3 dB, +1 dB 10 to 8,000 Hz +3 dB
= gn . 20 to 500 Hz + 0.5 dB 20 to 850 Hz +1 dB 20 to 5,000 Hz +1 dB
S peCIfl catl o ns Measurement range | Select from 0 to 20 ump-p, 0 to 50 ump-p, 0 to 100 pmp-p, Select from 0 to 1 mm/s, 0 to 2 mm/s, 0 to 5 mm/s, Select from 0 to 1m/s?, 0 to 2m/s?, 0 to 5 mm/s?,
» VM-90DA (Applicable to pre-amplifier build-in type sensor) (VP-AS2IW, HS-100]) (full scale)*1 0 to 200 ump-p, 0 to 500 ump-p 0to 10 mm/s, 0 to 20 mm/s, 0 to 50 mm/s 0to 10 m/s?, 0 to 20m/s?, 0 to 50m/s?, 0 to 100 m/s?
Item Specification Measurement mode Item Specifications Alarm step 2 steps
Signal output Conversion output | DC4-20 mA, 1 output (response time 3 seconds)*! Acceleration*s Measurement range | 10, 20, 50, 100, 200 (m/s? rms) DC output s ecorser 41020 mA (at the load 0 t0 300 Q) 1t0 5V (100 kQ or more, 250 Q connection to outside
Monitor output | AC 5 V, FS + 5% (For quick check)*? Frequency range| 10 to 4 kHz + 1 dB, 10 to 10 kHz, +1 dB, -3 dB Alarm action Activated over alarm setting value (time constant: approx. 3 seconds)
DC 1to 5V, FS + 5% (Option) T " . 10, 20, 50, 100, (mm ) Ararm setting range Possible to set 10 to 100% of full scale
elocity* leasurement range | 5, 10, 20, 50, 100, (mm/s rms;
Alarm output Alarm contact | 1 step 1a contact, AC 125 V to 0.5 A, DC 30 V to 1A (resistive load) - Alarmcontact 1C contact for each alarm
" o - i 010 *2 requency range| 10 to 1 kHz + 1dB, -2dB Alarm contact capacity AC250 V 3.0A/DC24 V, 3.0 A (at resistive load)
Alarm setting range | 0 to 100% of full scale arbitary setting (in 1% step) Y — 10, 20, 50, 100, 200 (m/s?rms) e o aut "
Alarm action | Operation that activates when time passes alarm delay time after vibration level unction fange T ’ - T ~ uu omatic -
mgleg;f::jme;;t‘ﬁveeg e(la"ur:grgastécc rfge%g se0: 1 560, step) Frequency range| DC to 1 kHz (Envelope detection of 2 kHz to 15 kHz) ity ange 0t0 50C 0 to 85% RH (Non-condensing)
= = - . . 5 Power supply AC100 V or 110 V *2 (+10%/ -15%), 50/60 Hz
Indication Main body Red 7 segment LED (4 digit indication) binclonleh renge | 5, 10, 20, 50, 100 Power consumption 15 VA or less
lncticd Indicator Vibration value: 5-step switching indication depends on the setting mode Frequency range| DC to 1 kHz (for peak/rms of H function) Size / Mass 200 (W) x 103 (D) x 105 (H) mm (excluding connectors etc.)/2 kg
Blink for 120% over range full scale . .
Alarm setting value (%) : 0 to 1(;0 for full s%ale'z } VM-90DV (Applicable to medium frequency sensor) (VP-3144C/D) *1 Please inform us the measurement range *2 AC 200/220 V is optional
Pickup sensitivity value (%) : 80 to 120 for standard sensitivity Measurement mode Item Specifications
Operating range | -5 to + 55C 30 to 90% RH (Non-condensing) Velocity*> Measurement range | 5, 10, 20, 50, 100 (mm/s rms) Qutward dimension
Power supply AC100V +10% 50/60 Hz + 2 Hz Frequency range| 10 to 1 kHz +1 dB 200
Power consumption | Less than 10 VA Displacement*® Measurement range | 50, 100, 200, 500, 1,000 (ump-p) € 180 >
Mounting On the wall or Din rail (Din rail connector is detachable) Frequency range| 10 to 500 Hz + 1 dB P 150 N
. © y @
Terminal board M3.5 screw on the back panel » VM-90DVL (Applicable to low frequency sensor) (VP-3123ACIAD, VP-3223AGIAD) o VIBRATION SWICH MODEL VM- HWE':A o
- N ALARM  TRIP
Material Plastic A \t mode ltem Specifications 0 T
Size/Mass 50 (W) x 127 (D) x 80 (H) mm/Approx. 300 g Velocity™s Measurementrange | 5, 10, 20, 50, 100 (mms rms)
*1 Can be changed by the customized software *2 Setting at 0% disable a alarm function *3 Only for quick check of waveform Frequency range| 5 o 500 Hz £ 1 dB 100 TRIP Pévik @ | 60
+ vis
5] o
Displacement*® | Measurementrange | 50, 100, 200, 500, 1,000 (ump-p) on | vcor e
Frequency range| 5 to 500 Hz + 1 dB o
) Depth Approx.120 mm
*5 Measurement mode is switchable by the switch on the front panel. Measurable up to 20% of range over. Error is 1% o less. - . N
T
4—@7t=3
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A 'Vibro Suitable sensors

=
o
g
5
VM-8018/VM-8018-UT Model VP-8021A VP-100 =
o
E Sensor type Base insulated voltage drive type Piezoelectric Compression type (Built-in pre-amplifier) =
5 Acceleration sensitivity 3.9 mV/(m/s?) 5% 100 mV/g %»
= 20 Hz to 3 kHz +1 dB 2 Hz to 10 kHz >
5 Vibration &
2 10 Hz to 8 kHz 3 dB 5
© frequency response T
& 10 Hz to 10 kHz +4 dB - =
S - - - . o, o o w
Operatin; range -30°C to +120°C -55 to 140°C
For recording valuable vibration data! porathg . :
Sensitvity change due to temperature +3% 25°C standard -
Generate vibration diagnosis and analysis results in CSV format files. IEPE power supply 3.5mA Maximum 24 V 0.5 to 8mA (DC18 to 30 V)
Note Standard type Low cost type

We support the construction of a full-fledged condition monitoring
system using loT.

- . VP-8021A VP-100
.................................................................................................................. . /1- I/Ibro

B Simultaneous measurement and recording of
waveforms, FFT, and OA (trend) at arbitrary intervals

System composition

(55

Features D
Hibro . Q
T oge00p 000 M; ;1;;.
-
In addition to the general acceleration sensor  Acceleration, velocity, displacement, and Uses Windows®10 loT Core as the OS*.
for rotating machinery (VP-100M), it also envelope acceleration Peak/rms values are Folders and files in Lambda Vibro can be
supports the sensor for low-speed rotating periodically saved to a file.FFT and accessed from the same network. The file is l
machinery (VP-8013) and voltage input, and acceleration waveforms are also sampled at in CSV format, so you can check the data C'f’b'e lemgth
can capture parameters other than vibration.  a maximum sampling rate of 51.2 kHz to directly. *VM-8018 only Maximum 200 m Cloud

record detailed data. y. 4 y 4 y. 4

Vibration sensors

~—
- In addition to general rotating machinery,
Database software DS-8018 various sensors for low-speed rotating
- machinery and voltage input are aloso supported.
Manually captures and organizes data from multiple lambda vibros to support trend management and precise diagnosis.
P

- : Network
- i e file sharing
po v
[r—
Specifications
) Measurement specifications
Item VM-8018 VM-8018-UT Item VM-8018 VM-8018-UT
Analog channel 8 ch (Maximum + 15 V) Measurement Acceleration: m/s’, gal, G Acceleration: m/s’, gal, G
= i - N N object Velocity (calculated value): mm/s Velocity (calculated value): mm/s
Sampling resolution 16 Bit (Serial type) Displacement (calculated value): um | Displacement (calculated value): pm
Sampling frequency 400 Hz - 51.2 kHz (Supports simultaneous sampling) Voltage: V, mV, uv Voltage: V, mV
Waveform T VP-100M, VP-8021C, VP-8013 Sampling rate 51200sps, 25600sps, 12800sps, 10240sps, 6400sps,
o — = 5120sps, 3200sps, 2560sps, 2048sps, 1600sps,
== B . L Clidmamms | | e ICP output current 3.5mA/24 V P P P P P
| s e 1280sps, 1024sps, 800sps, 640sps, 512sps, 400sps
= . oot e Trigger channel 1ch (input) Maximum 24 V
= ; : = AR S e e HD-BNC (MicroBNC) Voltage range +2.56 V, £5.12 V, £10.24 V, +20.48 V (Measurement range is +15V.)
B ) ) i e ) USB2.0 typeB (Host mode) Measurement time 0.1s-409s 0.1s-200s
. .
‘ HH=tE (e Wired LAN (file sharing) Trigger Measurement start by external trigger and reserved trigger
Database software
i S| R~ , ‘I‘ .i i \I _W Wireless connectivity WLAN 802.11 blg/n (file sharing)
Lk hdd ] ‘1 Ll il 'ﬂ;' LIk bl Lol | Lt Installed OS Windows®10 10T Core Linux4.14.96 (linaro-alip)
F Lkl i J .. i) 1 M (0 ool ol o
£ ]‘ fii%-hﬁf' ]i %E!A:]% T’k N i |*i'l|ulﬁ.r‘“’k rq:ﬂ( .ﬁ; LED display red green, orange blue (2LED)
T TR A
ik | l i il " Power supply AC100 - 240 V (AC adapter)
b i [ b (I (I (O - Size/Mass 63 (H) x 250 (W) x 210 (D) mm/2.5 kg (excluding connectors etc.)
l Operating temperature range -10 - 50°C
R Storage capacity 32GB (standard), 64GB (option), 128GB (option) 32GB

13 14
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MEMO

Vibration Sensors

A vibration sensor is an equipment to detect a vibration and convert to

an electrical signal. Usually, It is used being connected to an amplifier

or a main unit of a vibrometer. To measure a precise vibration,
selection of most suitable sensor is very important.

Electrodynamic velocity sensor
Piezoelectric sensor:




Electrodynamic velocity sensor Electrodynamic velocity sensor

Principle of reciprocal pendulum type sensor is to induce voltage Terminals m | vP-3 @
by reciprocal motion of the seismic mass with a coil in the u Specifications = Specifications
magnetic field being suspended by a diaphragm or coil spring. Medium Sensitivity 10 mV/(mmis) Medium Sensitivity 10 mV/(mmis)
Because Of itS hlgh sensitivity and advanced Iinearity, it iS } } equency Detection axis Horizontal or vertical frequency “ Detection axis Horizontal or vertical
. . . . . . . Natural frequency 14 Hz Natural frequency 14 Hz
suitable for detection of malfunction or deterioration of rotational J Lead wire TR 1010 1000 iz Frequency range 1010 1,000 FiZ”
machineries. Due to its structure, mounting should be done Maximum allowable on | 100 mis? Maximum ion [ 100 mis?
carefully for its direction or angle. Maximum i 1.000 pmp-p My ! 1.000 pmp-p
Operating temperature range | -20 to +80C Operating temperature range | -20 to +80C
. Structure Drop-proof (Equivalent to IP32) Structure Drop-proof (Equivalent to IP32)
S prl ng Cable connection Pipe threadyoe C), irect connection of clampitype D) Cable connection MS connector
n ngh Sensitivity, stable performance’ advanced |inearity in Suitable cable 2 core shielded cable Suitable cable 2 core shielded cable with connector
q q Weight 200 g Weight 300g
wide _amp“tUde FETE]= Type C Case material Aluminum Case material Aluminum
m Relatively large output 4 Coil
m Because of small internal resistance, long cable can be used. Outward dimensions Outward dimensions P12 (Thread depth1s)
. . read depth15.
m External power supply is not necessary (self -power generation) < Magnet
m Suitable for sleeve bearing vibration measurement Angle plug
Output terminal (M3) Pipe thread G1/2 (PF1/2) 4-M5 or 96 (MS3108R 14S-5P) /
i | £
© 2\ 5 ! Receptacle Approx. 60
B [ 7/~ PPN (N IRy . B N I (MS3102R 14S-5S)
[®) ,,4 ! 5— i @ (16-MS14)
4-96 40105 40:05 3(‘]
4-M3
D:im D3i0 [Pitch] Supporter fixing hole 4| 60
i N |4
[Frequency response] 4M3 ‘ | [=T=] 10
RN Supporter i I
The upper frequency limit is to be difined by the response of the . v mounthole  ly 4 7 ! Supporter 50 30
. . . ! N Detecti !
low-pass filter. The lower frequency limit depends on its own o ; . \ ‘ 4 diredtion 406 40405
. S . « 40
natural frequency. Use in the frequency range lower such g ! -- . | | \ i AMS
. . . 10
frequency is possible by damping the peak of the resonance. § Usable area [ e i = ‘ X6 o0
* S
© 30 30 30 | = 20005 - o e
50 0 | Oy v ¢ %
Type C [Pitch]
m Specifications m Specifications
Sensitivity 10 mV/(mm/s) Medium High Sensitivity 10 mV/(mm/s)
Detection axis Horizontal or vertical frequency temperature Detection axis Horizontal or vertical
Natural frequency 14 Hz Natural frequency 14 Hz
» FiXIng angle Frequency range 10 to 1,000 Hz"! Frequency range 10 to 1,000 Hz"
E\ Maximum allowable acceleration | 100 m/s? Maximum i 100 m/s?
.. M I 1 -} M I 1 -|
— The table below shows the fixing angle of sensor e 200 KTE-D PR 300 Lmp-p
. Operating temperature range | -20 to +80 C Operating temperature range | -30 to +105C
Whose natural frequenCy IS 14 HZ or 45 HZ- Structure Watrproof i to IP66) Structure Drop-proof i to IP32)
/E\ Cable connection Pipe thread Cable connection Pipethread{ype ), dirct connection of clampype D)
= Suitable cable 2 core shielded cable Suitable cable 2 core shielded cable
— = Pedestal Weight 600 g Weight 200 g
Probe Magnet Glue —| | screw £ »_ Screw gfirslsitive Case material Aluminum Type D Case material Aluminum
— Angle | Applicable sensor
T T a=5° | Medium frequency Outward dimensions Outward dimensions
/ B=5° | (Natural frequency 14 Hz) 496
I ) - a=2° | Low frequency i 4005 | 2M5ore6
/7/ /lfy ::rrf:s:tal p=2° | (Natural frequency 4.5 Hz) [sensor output terminal] 6% © © q}— #%ﬁ
” ! 1 M3 10 IZO¢05
(a) Attach the probe (b) Magnet (c) Glue (d) Bolted on (e) Screw fastening Vertical Ml —_ i > NS ® 2005 R —
and press by hand the base mount surface I 0 =1 | % %}
& A — x 40105
& - 4 80 (SO b e * > Pitch]
44 251 ditection 65 v Cable cl
direction able clamp
L. ) . 4 | © © o 920
Fixing direction = \ Packing M e
7T 6 4-96 Approx.13‘ © 9
\Y - \Y %‘ﬁ 4-M3
= 7 PF-1/2 Fixing hole for protection pipe Supporter
= - In case of on the supporter side fixing hole
p i
| © © T Detection
8 - 8 B h | | f h h 58 % direction
£ = 8 :Im oth (a) and (b) are available for the sensor whose 30
o > = .
2 = z S natural frequency is 14 Hz, but the sensor whose natural © ©
S — = . T
£ § S frequency is 4.5 Hz is limited to any one of the (a) or (b). \ . & 4
> > . . . . . [ P P P
0000 Upside mount Can not be fixed downwardly. Special fixture is needed mLAID?D_LjLﬂ Ll
(special order) . l—2 | « 30 >
] ] to fix upwardly. | o | ‘
e E—
] H o] ) H
Horizontal surface Horizontal surface Type D
(a) Vertical detection (b) Horizontal detection (c) Vertical detection

*1 Frequency range is limited by the range of connedted monitoring device.
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Electrodynamic velocity sensor

m Specifications
Medium
equency temperatu

Sensitivity 10 mV/(mm/s)

Horizontal or vertical

Detection axis

Natural frequency 14 Hz
10 to 1,000 Hz'
acceleration | 100 m/s?

Frequency range

Maximum i 1,000 ump-p

Operating temperature range | -30 to +130'C

Structure
Cable connection

Drop-proof (Equivalent to IP32)
Pipe thread(ype C), dirct connection of iampitype D)
2 core shielded cable

Suitable cable
Weight 200 g
Type C Case material Aluminum

Outward dimensions

Output terminals (M3) Pipe thread G1/2 (PF1/2)

N 'y
NV £

— 1t ’\tic/ —-20:05 (30
blo~— *

4-96 40:0.5

430 430 [Pitch]
\ |

4-M5 or @6

4-M3
Supporter
mount hole

b
]
50

| |
FERIY ‘
‘ n Detection
* ' * direction
| |
T
'

-]

Type C

[ VP-3354A/VP-3364A e

2/3 direction
Waterproof

Medium

frequency

m Specifications

Sensitivity

10 mV/(mm/s)

q q \IP-3354A (2girecton) | Horizontalx2 or Horizonts ical

Detection axis e = === — ==
VIP-3364A (3direction) | Horizontalx2 & Verticalx1

Natural frequency 14 Hz
Frequency range 10 to 500 Hz"!
Maximum allowable acceleration | 100 m/s*
Maximum 1,000 ump-p
Operating temperature range | -20 to +80C

Structure

Waterproof (Equivalent to IP66)

Cable connection

Direct connection of clamp

Suitable cable

3 or 4 core shielded cable

Weight

700 g

Case material

Aluminum

Outward dimensions Sensor output terminals
(M3) 10
‘ el
ofo ‘Y O] °
! 25
52 X 41 [
olo ! o o PF1/2
1<T>
%2 |
o I L
¢ 1 v
; i
1 9 | 83 !
| |
Supporter ‘ ‘
.
Cr— 1 11 10 \
75 t ‘
63 4-p6(mount hole)
52381~ =

[sectional view in A-A]

4-M5 or g6

[Pitch]

m Specifications
Sensitivity

10 mV/(mm/s)
Horizontal or vertical

Detection axis

'\ggﬂg]zy Flame-proof
Natural frequency 14 Hz

10 to 500 Hz™'
acceleration | 98 m/s?

Frequency range

Maximum 1,000 ump-p

Operating temperature range | -20 to +70 ‘C

Flame-proof (EX d | BT4Gb)
Pressure-resistant packing
Suitable cable 2 Core shielded cable
Weight 2,300 g

Aluminum

Structure
Cable connection

F“gd

Case material

Outward dimensions

65 3, (85) ) 65
o o
2 Cable gland
° :
EoaMs )
Supporter mount hole M4 Ground terminal
A I |

+ +

——  [Pitch] ——

80:05

| <
e [New smsorer oo |

w
quency

Type C

AW

w
Water-proof

Electrodynamic velocity sensor

ly) VP-3223AW (Vertical only) |

m Specifications

Sensitivity

17.5 mV/(mm/s)

Detection axis

VIP-3213{Horzonal any), VIP-3223Verical only)

Natural frequency

4.5Hz

Frequency range 5 to 500 Hz™'
Maximum allowable 30 m/s?

Maximum 1,000 ump-p
Operating temperature range | -20 to +70C

Structure

Waterproof (Equivalent to IP66)

Cable connection

Direct connection of clamp

Suitable cable

2 core shielded cable

Weight

600 g

Case material

Aluminum

Outward dimensions

[Detector output terminals]

‘l_l W; (M3)
! tf ©
& c
44 251 ! [ g5 7 (m
iy é’%l o |

\
71 60

)y
S
>

In case of

o

Packing

PF1/2 protection tube hole

on the supporter side

VP-3213 AW

L
Flame-proof

m Specifications

_!HE@ VP—3133!§ (Vertical only) Linear pendulum type

Sensitivity

17.5 mV/(mm/s)

Detection axis

\IP-3133H(Horzontal any), VP-3133VVertalanl)

Natural frequency

4.5Hz

Frequency range 5 to 500 Hz™'
Maximum allowable 29 m/s?

Maximum 1,000 ump-p
Operating temperature range | -20 to +70C

Structure

Flame-proof (EX d I1BT4Gb)

Cable connection

Pressure-resistant packing

Suitable cable

2 core shielded cable

Weight 2,400 g
Case material Aluminum
Type V
Outward dimensions
65 13 (85) 65
o o
130
% Cable gland
o
/R aws .
Me M4 Ground terminal
Supporter mount hole -~
L
w| % M o
(&} 8 CT"
@
4-97 4-M5 orp 6

m Specifications

_'3“@%

Sensitivity

17.5 mV/(mm/s)

Detection axis

VP-3213{Horizontal ony), VP-3223Verical anly)

Natural frequency

4.5Hz

Frequency range 5 to 500 Hz"!
Maximum allowable acceleration | 30 m/s?

Maximum 1,000 ump-p
Operating temperature range | -20 to +70C

Structure

Drop-proof (Equivalent to IP32)

Cable connection

Pipe tread(ype C), diret connecton of ciampitpe D)

Suitable cable

2 Core shielded cable

Weight

5009

Case material

Aluminum

Outward dimensions

4-M3 Supporter mount hole

Detection
‘ Direction

+ ‘ +
I 44

b |

\ Supporter

4-M5 or g6

==

44 —-—-—-—-—-—|25%05

[Pitch]

Type D

*1 Frequency range is limited by the range of connedted monitoring device.

The difference between and

*1 Frequency range is limited by the range of connedted monitoring device.

is the shape of cable connection.

Type C : Pipe thread type

Type C

The cable should be fastened
by pressure and the protection
tube is directly connected.

Terminal
table

Type D : Direct connection type

A cable is directly clamped.
(The cable can not be disconnected.)
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Piezoelectric sensor (Charge type)

T

Vibration
direction

Compression type

Compression type has a piezoelectric element
fastened by a screw between a piece of weight
and the base. Measurement of pretty large
shock is possible because of its advanced
mechanical strength. The resonant frequency
is high for its sensitivity. Therefore, the accel-
erometers of this type can be used not only for
general applications but also for measure-
ments of the high speed rotational machinery
or detection of leakage from the pipe lines.

Shear type

Shear type is constructed so that each
piezoelectric element has shear that is
proportional to applied acceleration
between the poles. It is useful for low
frequency vibration measurement even
in the environments of large tempera-
ture change because it is hard to be
effected by the pyroelectricity. Further-
more, it is less sensitive to the strain in
the base.

Bending type

Bending type has a construction to

get the signal from the piezoelectric
elements glued on a metal plate which
is bent being applied an acceleration.
This is light weight and has high
acceleration sensitivity to be suitable to
monitor earthquakes or small vibration
of the testing models of dam, power
station or small equipments, for exam-
ple.

- Weight

Piezoelectric
elements

L Base

Piezoelectric elements
L

« Weight

L Base

Weight Piezoelectric elements

T— Base

m Suitable for measurements of high
frequency or high acceleration vibrations

m Stable works, advanced linearity
m Wide operating temperature range

m Suitable for measurements of high
frequency or high acceleration vibrations

m Tough against the temperature change and
disturbance caused by the strain in mounting section

m Covering small and light to high sensitivity

m Small size, light weight, high sensitivity
m Stable works, advanced linearity

e

10dB

VP-4132 e
VP-301

VP-101

Accel-lebel

VP-4316
VP-A52IW, VP-4200I
VP-13, VP-32, VP-4201H

VP-02S /3/\

100 1k 10k  Frequency
(Hz) —

dB VP-42001

3 Charge sensitivity

2

1

0
1 Voltage sensitivity
2 VP-AB2IW

0 50 100 150

Temperature C

Measurement
axis sensitivity

0

Cross axis sensitivity

[ Frequency response ]

Upper usable frequency limit depends
on its own resonant frequency or rigidity
of mounting. Lower useful frequency is
limited by the time constant of the
amplifier.

Probe Magnet

[ Temperature characteristics ]

Acceleration sensitivity of a piezoelectric
element is effected by temperature. While
such effect is dependent on material and
structure, high temperature gives larger
capacitance, higher charge sensitivity
and smaller voltage sensitivity generally.

[
Glueing .
spacer
Double-sided ,7[
/ tape Glue

Glue

[ Cross axis sensitivity ]

Sensitivity to the acceleration applied
along the axis of 90° to the sensitive
axis is designed to be less than 5%.

spacer

Screw

Surface of vibtration

Wi ,

*Bending type should be of stationary or fixed by glue/double-sided adhesive tape.

Isolation

Piezoelectric sensor

Charge/
compression

type

Drip proof

n Specifications

Resonance frequency

>29,000 Hz

Frequency range

fc*' to 5,000 Hz +1dB

Charge sensitivity

5.0 pC/(m/s?) +10 %

Capacitance

1,200 pF +20%

Maximum arrowable

5,000 m/s?

Operating temperature range

-30 to +150°C

Structure

Insulative and drip proof (Equiaent o P54°2)

Cable connection

Upward TNC connector

Weight

53 g

Material

Stainless steel (SUS303)

Outward dimensions

38

Output connector

(Type TNC)

1u¢

Hex 17
>

Set screw (female)
M6 P1 depth 5

Charge/
compression

type

High
temperature

Charge/
re type

Isolated

General type

Built-in pre-amplifier/
compression type

Isolated W Drip-proof

Large acceleration

|

n Specifications

Resonance frequency

> 25,000 Hz

Frequency range

fc*'to 7,000 Hz +1dB

Charge sensitivity

5.0 pC/(m/s?) £

10%

Capacitance

1,000 pF

Maximum arrowable acceleration

100,000 m/s?

Operating temperature range

-20 to +120°C

Cable connection

Upward 10-32 threaded connector

Weight

459

Material

Stainless steel

(SUS303)

b e

Outward dimensions
Output conne

R >

Mount screw (female)
M8 P1 depth 7

No.10-32 UNF

ector

m Specifications

n Specifications

Resonance frequency

> 23,000 Hz

Frequency range

fc*' to 5,000 Hz +1dB

Charge sensitivity

5.0 pCl(m/s?) £20%

1,000 pF

Capacitance

16,000 m/s?

Operating temperature range

-20 to +250°C

Cable connection

Sidewise 10-32 threaded connector

Weight

429

Material

steel (SUS304)

Outward dimensions é

138
|

Output connector
No.10-32 UNF

Mount screw (female)
M6 P1 depth 5

Built-in pre-amplifier/
compression type

|

Resonance frequency

> 50,000 Hz

Frequency range

3 to 10,000 Hz

+3dB

Voltage sensitivity

1 mV/(m/s?) £2

0%

Maximum

3,500 m/s?

05t05mA

Power supply

voliage 121030V

Operating temperature range

-30 to +110°C

Structure

Insulative and drip proof (Equivalentto P54"2)

Cable connection

Upward TNC connector

Weight

44 g

Material

Stainless steel (SUS303)

Outward dimensions

9168

ms% EQ
it L

-
Hex17
Mount screw (female) }

M6 P1 depth 5

Output connector
(TNC type)

Built-in pre-amplifier/

Shear type

W.

Intrinsic safety

m Specifications

Resonance frequency

> 35,000 Hz

Frequency range

310 10,000 Hz +3 dB

Voltage sensitivity

5 mV/(m/s?) +10%

Maximum 700 m/s?
Power supply 0510 10mA voltage 124030V
Operating temperature range | -30 to +110°C

Structure

Insulative and water proof

Cable connection

Upward TNC connector

Weight

Approx. 49 g

Material

Stainless steel (SUS303)

Outward dimensions

Output connector
(TNC type)

Mount screw (female)
M6 P1 depth 5

m Specifications

Resonance frequency

> 32,000 Hz

Frequency range

210 10,000 Hz +10%

Voltage sensitivity

50 mV/G +10%

Maxi measurable a 1,568 m/s?
Power supply 05t08mA voliage 1510 30V
Operating temperature range | -20 to +80°C

Structure

Instrinsic safety (Ex iall C T4 Ga)

Cable connection

M12 connector

Weight

106 g

Material

Stainless steel (SUS303)

Outward dimensions

|

43
0 i
Mount screw (male)
M6 P1 length 6

*1 fc: The value to be defined by the time constant of charge amplifier
*2 When using the dedicated cable
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Piezoelectric sensor

m Specifications

Mounting adaptor for piezoelectric accelerometer

Gain 1 mVIpC £2%

charge amplifier Power supply 05105 mA constant cuent, volagef5 10 30V

Frequency range 21t0/50,000 Hz (In the case of 1,000 pF)|
output voltage >3.5Vp

Output impedance >200
Operating temperature range |-20°C to +70°C (No freezing)
Noise threshold >20 uVrms
Cable connection BNC connector Strong magnet Strong magnet Strong magnet
Weight Approx. 30 g MH-201R (for spherical surface) MH-205R
Ground Housing Isolated type with strong MH-203R Non-insulated type

Material Aluminum magnetic force R I t I P I t
Outward dimensions ! e a e ro u c s
7 butpul tetminals
BNC connector (R)
| e

173
Q
S
=
°
o
c
o
S
©
2
2
>

IMV provides total service with various related products to support

*T" vibration measurements and evaluation.
PA-2

42 No.***
MV
b Isolating spacer Glueing spacer Mechanical filter

s H _ 1S-6 AS-6 MCF-6H
vl Input tetminals ! ) .
T A~ BNC comnector (/) cuts noise from to be fixed by glue cuts excessive high

2 the object frequency components

Cable assembries for piezoelectric accelerometer

Accelerometer Connector Cable C tor on equip t side Code name

VP-4200I 10-32 screw plug HB-2C (200°C) BNC plug

(MTS)
l-------- ----M = = = HB-2C/0/MB
or
10-32 screw plug
1 (MTS)
JEN N N B BN . ----H— - - HB-ZC/D/MM

VP-4201H 10-32 screw plug HR-2C (260°C) BNC plug

(heat resistant)
l-------- ----M L0 ] HR-ZC/D/MB
or
—‘—QH 10-325crew plug
1 (MTS)
--------l----H— == HR-2C/0/MM

VP-42IW TNC screw plug HB-3C(200°C) BNC plug
i S . o ——— — A = = = 15301213
VP-A52IW TNC screw plug RG-58AU(60C) BNC plug

VP-A12IW
--------.---H- = = RG-58AU/C/TB

1
W‘ or no connector
FE LD ---M | - RG-58AU/C/TF

HS-100I M12 4 pole LiIFOYHC11YH No connector

ﬁﬁ-—--------— = MS-AC266/0

*0 represents cable length
*The length of cable varies according to settings and monitoring conditions. Please contact us for details.

Rubber cap is attached

Vibrometer calibration system
Warranty and maintenance
Technical guide

SRR BNC-323-BA BNC-PA-JJ Other product and service information

Interconnection conversion connector

BNC-P-C25J-A

BNC-P-C25J-A ZR-ZR BNC323-BA/BNC-PA-JJ o o End of sales products
Converts MTS to BNC H;E@[D Converts MTS to MTS @ Setting BNC connector on a panel o
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Vibrometer

m Warranty

calibration system

VM-7144&VM-1970

All IMV products are shipped after passing the strict quality control inspection, but if you find any failure, please inform us the details.

Warranty period

The warranty period is one or two years. (It depends on the product. Please contact us for further information.)

EEE LLF

A wide frequency range electrodynamic

vibration generator for vibrometer calibration. Power amplifier with oscillator Vibration generator
PET-05A VE-7144 |Warra nty coverage |

Accurate calibration in the wide frequency range down from 2 Hz
up to 20 kHz is available. It is suitable for calibration of electrody-
namic, piezoelectric, noncontact vibration detectors being used at
thermal, nuclear, hydraulic power stations.

Features

(1) If failure happens in the above mentioned period due to the fault of IMV, repair will be made free of charge. However, the following cases are
excepted.
1. Damage caused during transportation / transfer at your side by handling mistake.
2. Damage caused by natural disaster such as fire, earthquake, flood and lightning or abnormal voltage.
3. Damage caused by use with another product.
4. Damage caused by disassembling, repair or remodel by others who is not our personnel.

(2) Limit of coverage is the extent described in (1). Any secondary damages (failure of other equipments, opportunity loss, lost profit etc.) caused by
failure of IMV products at the customers are exempted from the coverage.

Vibrometer for reference
VM-1970

.................................................................................................................. . m Field inspection
l Horizontal table (PET-03H) is also usable. eDetails
.................................................................................................................. . -Function inspection for each section by input of equivalent electronic signal
*Sensitivity calibration and performance check
p VM-7144 p VM-1970 *Replacement and maintenance of consumable goods
*Submission of report and test results
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Item Specifications Item Specification - . . . . .
— - - - 2 *An official quotation will be provided if repair or replacement of consumable goods are needed.

Excitation force 49N Input signal Piezoelectric accelerometer

acceleration | 49 m/s Frequency range Acceleration : 1 Hz to 100 kHz (+3 dB), 3 Hz to 70 kHz (0.5 dB) R ired d

isp 2 mmp-p Velocity - 3 Hz to 6 kHz (0.5 dB) ehequired days
Frequency range | 2 to 20000 Hz Displacement : 3 Hz to 600 Hz (+0.5 dB) In two weeks after a request
Frequency indication | 5 digits ( Digital indication) Measurement range Acceleration | 1, 10, 100, 1000, 10000 m/s? 5range
Power supply AG100V_50/60 Hz (for an accelerometer [\, T3, 161, 10, 100, 1000 cmis 4range

of charge sensitivity

m Inspection at our factry

10 Hz to 1, 10, 100, 1000 cm/s 4 range
1.0-9.99pc / m/s? :
po/mis) 30 Hz100.1, 1,10, 100, 1000 cm/s 5 range eDetails
Displacement | 3 Hz to 1, 10, 100, 1000 mmp-p 4 range *Inspection, unit calibration, operation check, total calibration by excitation
10 Hzto 0.1, 1, 10, 100, 1000 mmp-p 5 range *An official quotation will be provided if repair or replacement of consumable goods are needed.

30 Hz to 0.01, 0.1, 1, 10, 100 mmp-p 5 range

H function | Value of acceleration passed through 1 kHz low-pass filter after processed by
the 2 kHz to 15 kHz band-pass filter. Unit is the same as of acceleration.

eRequired days

Filter response Lower cutoff frequency: Off (1 Hz), 3, 10, 30 Hz 20 daY_S after receipt at our_faCtOW
Higher cutoff frequency: 300Hz, 1, 3, 10 k, Off (100 kHz) Required days may be varied as the case.
Cutoff: -18 dB  Butterworth

Indication rms: Mean square value PEAK: Peak value
EQP: Equivalent peak estimated from average value ~ P-HOLD: Held max. peak value

Level watching function Alarm level step: 1 Step for every channel ~ Alarm output : 1a Relay contact output /ITTL level output for each individual channel A
Setting: 0 to 110% for every range Contact capacity: DC30 V 0.5 A, AC120 V 0.5 A Contact/Delivery address

Output Waveform: voltage 0 to £5V (load 10 kQ or higher) calibration output: 80 Hz Sine output

Level output: voltage 0 to £5V (load 10 kQ or higher) IMV CORPORATION MES Business DiViSion

Ambient temperature / humidity | O to +40° C/85% RH or lower (non-condensing)

Power supply Commercial power supply: AC100 V +15% 50/60 Hz 20 VA or less 2'6'1 0 Takejima, NiShiYOdogawa-kU, osaka» 555'001 1 ; Japan
Battery: D size 4 pcs. life 10 hours or longer .
External DC power supply: DC9 to 12 V TEL: +81-6-6471-3155

Size / Mass 200 (W) x 290 (D) x 150 (H) mm (excluding connectors etc.) /Approx. 5 kg FAX +81 -6-6471 '31 58
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Technical Guide

Section 1 Vibration Terminology

Vibration means the state of an object moving repetitively back/forward,
right / left or up / down and is generally expressed by Frequency,
Displacement, Velocity, and Acceleration.

These 4 elements are generally denoted as F, D, V, A.

This is illustrated simply as a spring and mass. When the mass is pulled
down from the start position and released, the mass moves just like the
vibration waveform shown in the figure on the right.

Frequency

Frequency means the number of times that vibrating object makes a
repetitive motion in 1 second.
Unit: Hz

Velocity

Velocity means the time rate of change of displacement (D).
Unit: mm/s, cm/s

PEAK(Peak amplitude)

Peak value in a certain time duration.
It is used to measure shocks or waves v(t) peak value
which are rather stable.

P-P value

VPEAK=‘V(T)‘ max ;

Figure : peak value

C - F (Peak factor - Crest factor)

PEAK to RMS ratio

It is used to determine deterioration of bearings
by relative comparison.

C+F =PEAK/rms

Envelope
The following terms are of analysis methods defined in IMV.
» Envelope acceleration (E1~E4)

Useful for bearing status diagnosis.
A machinery status is determined by the following four elements.

1) Smoothness element (E4)

The machine doesn’t need to be stopped or disassembled when smoothness of the abnormal part

(mechanical elements) is improved.

2) Sound element (E3)

mm
"~
N\
/
/ Time
Pull |D \ o
- Sec
4
Displacement

Displacement means the amplitude (distance) between the peaks of
vibration.
Unit: ym, mm

Acceleration

Acceleration means the time rate of change of velocity (V).
Unit: m/s?, g

rms(Root Mean Square value)

Root mean square value of the
instantaneous values in a certain time
duration relates to the power of the v (1)?
wave. The rms value of velocity is one of
the important factors for machinery

status diagnosis. (ms)”

Vrms=

1 ,t2
</ vEdt

Figure : root mean square value

EQP (Equivalent Peak value)

It is a sine peak assumed by the rms value.
For Sine wave, the relationship rmsxy2=PEAK is valid. For a vibration monitoring

system, there is a case that EPQ is monitored instead of the peak value itself avoiding

to trigger the erroneous alarm by any accidental signal.

Band pass filter

E1
5-100 Hz
50-1,000 Hz

500-10,000 Hz

Signal processing

Envelope processing
Screening

Accelerometer

5,000-20,000 Hz

The audible element is detected when metal contacts is getting strong. If no change after improvement of smoothness, reexamination of pre-loading, internal gap, or loading status will be necessary.

3) Scratch element (E2)

It is the element which appears when the metal contacts are apparently visible. This elements will help to make strategy for delaying the progress of scratches by improving of smoothness or
changing the operation condition or for observing its pattern to replace the bearings in an optimum time.

4) Structural resonance (E1)
Itis the element when the structures vibrates by serious damage.

Itis normally the elements to evaluate imbalances or misalignments, but it might be necessary to pay attention if there is a signal of gears or bearing.

* The machinery whose rotational speed is up to approximately 3,600 rpm is possible to be judged for the status of the bearing by the element classification mentioned above.
+ The reason why FFT of high resolution is necessary for facility diagnosis is that machine vibrations, abnormal bearing signals and working noise of gears locate closely each other in

a narrow frequency bands.

e H function

Effective function to detect abnormal bearing noises.

Technical Guide

Section 2 Judge criteria

ISO vibration evaluation standard

This standard is widely used for synthetic judgment of rotational machinery.
The current ISO standard 10816-3:2009 describes the absolute value judgment by velocity rms.

Objective machinery is classified into two major groups.  1SO 10816-3:2009 Vibration Standard Evaluation

m Velocity severity (mm/s RMS)

Large machinery 0.71
Output: 300 kW to 50 MW, Shaft hight: >315 mm ’

1.4

Medium machinery 2.8

Output: 15 kW to 300 kW, Shaft hight: 160 mm to 315 mm 3.5

4.5

7.1

11.0

Foundation Flexible Flexible
A: good B: isfactory C: Unsatisfactory (alert) D: Unacceptable (danger)
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Technical Guide

section 3 Vibration Monitoring System

Vibration monitoring system is to monitor vibration using pickups or accelerometers fixed on the object.
Please pay attention the following points for fixing such vibration detectors.

n Installation environments

Sensors

m Water drop/Rain «++ For outdoor installation, use of water protection case is recommended.

m Temperature -+ + For use out of -10 to 60 °C temperature range, make sure about the specified usable range.
m Flame-proof «+ + Flame-proof, Intrinsic safe structures are available.

m Cable length -+ Cable length between sensors and alarm controllers or interconnection should be determined.

Followings are for reference:

Type of sensors Cable Maximum length
Electrodynamic velocity sensor Shielded cable 500 m
Piezoelectric No pre-amplifier Low noise cable 30m
sensor Pre-amplifier built-in Coaxial cable 200 m *Depends on the condition. Please contact us for the further information.
\ \ \
DC4 to 20 mA i , ,
Output | | H
Accelerometer : X |
Ex) VP-421 1 ‘ ‘
1 1 1
! ' ! External display
1 1 (( 1
| | |
Electrodynamic ! ! i
Velocity Sensor ' ' )) |
\ \ i \
Ex) VP-3144C d 1 . . ,
' ' ' ' VM-9301 '
! \ \ \ \
1 1 1 1 1
\ | | |
I | | |
Sensor _. ' ' 1
No pre-amplifier Fr ) 30m VM-90MEA ! ! !
Ex)VP-4201H e
100 m 200 m 500 m 1km
! Dual-line L &
i 1 1 1
Piezoelectric charge amplifier ! | ! !
Sensor . b i |
No pre-amplifier o’ ! VM-90DA . VM-90A ! !
Ex)VP-4201H = ' ' '
. \ \ : \ \
. | P " \ \
. ! 1 1
Piezoelectric . | . .
Sensor ¥ | |
Pre-amplifier built-in : VM-90DA < VM-90A : :
EX)VP-A52IW ! ! ! !
100 m 200 m 500 m 1km

E Function Please check the following items to select the systems. Please contact us before order.

mMonitoring mode System selection table
One of displacement, velocity or acceleration is monitored generally Object Frequency(Hz) Bﬁ%ﬂg}ended Sensor type Ve
mMonitoring level VM-90DV Electiod ocity | Velocity/
lectrodynamic velocity | Velocity
. ) 10 to 1000 | VM-90A i .
Sensors and full scale value are determined by the level to be monitored. Abnormal VM9301 Medum frequency type | Displacement
detection w -QODVL
- Electrodynamic Velocity | .
mAlarm relay contacts 5to 300 VM-9301 Low frequency ype Displacement
Alarms are outputted by the relay contacts. 1 or 2 alarm outputs (depends - -
on the model) are available. Initial VM-90DA Pieoslectric Hfunction/Acceleration
failure | From 1000 | VM-90A ez '€ | Velocity
=Output level detection VMB0IA | HfurctonAcoskaion

DC 4 to 20 mA output is available for full scale. Models whose output can
be changed to DC1 to 5 V are also available.

mSensor cable break alarm
Standard equipment for VM-9301 connected with electrodynamic pickup

mPower supply break alarm

Alarm is outputted on the loss of the power supply performing no
operation of the monitor.

MEMO
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Other product and service information

End of sales products and alternative systems

u Vi i o
Vibration test systems - m Test laboratory E— Alternative systoms
Vibration test systems reproduce vibrating environments onto products.  ©  Since Japan’s first establishment of vibration/shock test laboratory in Model Product name | Maintenance period Model Product name
It enables evaluation of the product durability and the reliability. . Tokyo in 1998, we have been developing test laboratory businesses as 1 | VM-90MFD Vibration Switch Till Sep.30th, 2026 | VM-90MED. Vibration Switch
As part of our focus, IMV produces 6 degree of freedom (6DOF) vibration :  Osaka test laboratory in 2005, Nagoya test laboratory in 2007 and the - ) ) I )
test systems which reproduce real vibrating environments as ecologically : first overseas test laboratory in Thailand in 2012. Corresponding to 2 [VNCSOMEY Vibration Switch Till Sep.30ih, 2026 RYMLAOMEY] Vibration Switch
friendly intelligent systems. IMV has the largest share in vibration test © development of the hybrid car, we opened the Advanced Technology 3 | VM-90MFA Vibration Switch Till Sep.30th, 2026 | VM-90MEA Vibration Switch
systems in the world market. : Centre for Environmental Testing which is specialized in the battery 4 | VM-91U Non-contact Vibration/Position Monitoring Equipment | Til Sep.30th, 2026 | — Please contact us about the alternative systems.
: testing and test for the large specimens in Uenohara, Yamanashi in 2015. 5 | VM-9120 series Non-contact Vibration/Position Monitoring Equipment | End — Please contact us about the alternative systems.
6 | VM-9123 series Non-contact Vibration/Position Monitoring Equipment | End - Please contact us about the alternative systems.
7 | VM-9201 Contact Sensor Type Vibration Monitoring System | Till Sep.30th, 2022 | VM-9301 Contact Sensor Type Vibration Monitoring System
8 | VP-3354 C/D El ynamic Velocity Medium Fi [2directional | End VP-3354 A Electrodynamic Velocity sensor-Medium Frequency/2directional
9 | VP-3364 C/D Electrodynamic Velocity sensor-Medium Freg recti End VP-3364 A Electrodynamic Velocity sensor-Medium Frequency/3directional
10 | VP-4200 Piezoelectric Accelerometer End VP-420A Piezoelectric Accelerometer
11 | VP-4200-6 Piezoelectric Accelerometer End VP-4201H Piezoelectric Accelerometer
f= 6 degree of freedom vibration test systems Vibration test systems (A-series) 12 | VP-4200H Piezoelectric Accelerometer End VP-4201H Piezoelectric Accelerometer )
-2 Advanced Technology Centre IMV TECHNO VIETNAM COMPANY LIMITED [o}
E 13 | VPA11IW Piezoelectric Accelerometer End VP-A12IW Piezoelectric Accelerometer %
»g 14 | VP-A51IW Piezoelectric Accelerometer End VP-A52IW Piezoelectric Accelerometer {,f
= Q
z m Solution service om Environmental rellablllty evaluation system *Refer to IMV website for the old systems which is not listed above. g
= : https://www.imv.co.jp/e/products/end/list_01.php @
: %
Experienced IMV engineers will support to solve the problems of ©IMV has released 1 ch / 1 power supply / 1 measurement circuit Migration 5
3 vibration and noise in any industrial field. . Testers (of MIG series) first in the test equipment industry and others. %
© . 9
e g

Simulation analysis of structural modification Sound isolation design and work for
manufacturing facilities

MIG-8600B MIG-87

Head office / Sales Office
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