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World's leading vibration company
in building reliable systems.

Established since 1957, being in the forefront of research and development in the field of
Vibration dynamics, IMV are proud to provide technical solutions for vibration testing with
safety, reliability and durability in mind.

IMV supply single axis, sequential or simultaneous up to 6 degree of freedom multi-axis
vibration simulation systems and vibration measurement or diagnostic instruments.
Furthermore, our specialist engineers can assist our customers with vibration testing,

measurement and analysing. 1

Reality o

Reproducing enviromental vibration
for realistic testing.

I
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Possibility

Development of New Technology
to expand Possibility

Qua lity

Pursuit of qual ity to guarantee the
best accuracy
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L

Contribution to “Advanced Future Quality
in various fields of industries by Vibration

IMV manufactures and markets “Vibration Simulation Systems” which simulate vibration

environments, and “Measuring Systems” which visualise ¢ s of vibrations, and also runs
the business of “Test and Solution Service” providing con ions or laboratory tests of the
products.

2ep contributing to improvements on safety and comfortableness of society by
g upgrade ability of products as “the partner for solution” of all industries including
automotives, aerospace, electrical machineries, structural constructions etc., where they
need to solve the problems caused by vibrations. As an expert in vibration system, we are
on upgrade our proposing and development skills and overall ability in order to
and tomorrow.

03 intraduction

Simulation system

e

Export of IMV Vibration simulation system products

IMV CORPORATION has been registered by the Japanese Minisiry of
Economy, Trade and Industry (METI) regarding export controls as a
campany in good standing compliant with the Japanese export regulations.
for Electro-dynamic vibration simulation systems or the related producls
composing the simulation systems (hereafter, "IMV Vibration simulation
system products®) that are strictly controlled for export from Japan to end
users andior end use thal concerns manulacturing or development of
ordinal weapons andor mass destruction weapons including any
equipment to transpart them, Therefore, IMV has the obligation to confirm
to the ministry in Japan that the customers o IMV vibration simulation
system products are not related 1o or concemed with such purposes
before arrangement of export of the products, even if the products
exporled do not require an Expor License (EiL) by the Japanese
government. Therafore, IMV will ask customers to issue the following
information and documentation to us in each of the following stages.

* marked products in this calalogue require E/L.

(1) Quotation request stage:

IMV requires carrect information about the address, name of the end
user (including the name of departmant) and purpose of the end use of
the products before we issue the price quotafion of the products. Usually,
the informaltion is sent to IMV. in writing through the sales representative
for the end user. Please note that there is & possibilty that IMV may not
accept the inquiry because of the end user or the and usa.

(2) Order stage:

Either an E/L of the Japanese government will be required to export

the produicis from Japan or an E/L will not be required Io expart the:
products from Japan. In the former case, IMV will inform the end user

of the required details afc. before accepting the order, becauss IMV has
to apply for the E/L in Japan, I the latler case; IMV will always request
the end user to prepara the *Certification of End User/End Use" after
placing the order with the sales rapresantative or IMV. The certificate

is requirad by and will be requested by IMV.

(3) Export arrangement stage:

IMV has to obtain the E/L or the Ceriification of End User/End Use befare our
export arfangements are made for the products. If not, IMV will have 1o stop the

export arrangemants.

Please contact the sales representalive or IMV should you have any questions

regarding contents of the Japanese export control system of regulations.

IMV CORPORATION Sales Div.
Takyo: Tel. +81(3)3436-3920, Fax. +81(3)3436-3921
E-mail. kaigal-1@imv.cop

secuse.
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Ecology

Environmentally friendly vibration system

Always developing vibration simulation systems

IMV's dynamic simulation systems have been developed with "intelligence” in mind and endeavour to support
customers testing. The new Eco technology has been used in the IMV range.

ECO-shaker

Auto monitoring
technology

Achievement of low acoustic noise and better
working environment conditions.

Expect impravement of low acoustic noise
and better working environment conditions.

Noise from ambient air interference and cooling system during
testing may create limitations of installment and working place. Our
ECO-Shaker can control the noise level by controlling the blower at
optimum speed. Controlling of the cooling system will not only cut
waste in power consumption or

noise level according to lest

conditions, but also maintain room .
temprature around the unit from

rising

ECO-shaker
[EM series]

Contribution to ECO environment

Contribution to well being of society through quality
and environment.

By Clean Devalopment Mechanism (CDM) in January 2008 and
revision of Rationalisation in Energy Use law in April 2009 wera
introduced In Japan, all enterprises have been obliged to be more
anergy sfficient. ECO-Shaker promotes reduction of costs and CO,
by saving electricity consumplion, costs, and consequenily
contributes 1o society.

Ecology 08



System

Each component is independently controllable and harmonises each other

Mechanism of Vibration Simulation System

Electrodynamic Vibration Simulation System

The principle is same as

istead of the sound source lo
tion generators feading the electric cul

The diffe
the specin
fied back to the vibration

Vibration Generator

rinciple is based on "Fi
r rrent flows in a wi

gets a force perpendicular both to 8 11Lh‘.\d and th direcion o
that current

Vibration Controller

The original wavelorms will ot be reproduced by just applying the
tion data obtained in the
al

or dynamics. Al
dand m
r Friendly” has

g the demands of
been always pursued

d driving current to the
ical signe
o the large current of highe

cient power modules of
 ta energy and space

Powes Maduie 54
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Originality

Invention with IMV's originality

Original technology utilised to improve durability and performance of
vibration generators

I




1 Cantrol

Control

Control Vibration as you want

Vibration Controller is the device which you operate to carry out vibration simulation tests. It acts as a brain of the

vibration simulation system.

We are particular about vibration controllers as the vibration simulation system manufacturer so that you may

carry out your tests as you want.

Totally original products

IMV has persistad o develop in-house both of software and
hardware of vibration controllers. All vibration controllers are «
totally original products. It has been carried on the dat
Center of History of Japanese Industrial Technology in recog
of our achievement

(A amy WA D e
9.4 A Aew wecis ."‘"J’é—ﬂ:d@:-' 1521

User friendly operation

1t was our pleasure 1o hear from our customers of
K2 that they could operated them without reading the U'\fm,'lml'

il. The selting procedures are guided siep by stey
ies are checked on the P.C.
scresn. HELP function to ses meaning of the itsms stc. is fully
provided

New functions responding
to requests from customers

Responding to the requests from the customers as “want fo monitor
the Status of the test at the remote place” *need to make test
reports”, such useful functions have been added

aiion is monitored pe ¥
008 ovserved

ha specimons under

Contral 12



Compact space realised
an Intense Energy
Power module SA-300

The systern output is proportional to the size of power
amplifier resulting that the size of amplifier console
get larger for the large system. IMV has developed a
new module SA-300 which is the advanced version of
swiltching type power module. Compared with

1990's, the advanced type power module is one third
in volume which reduces occupation space within the
console. For example, even the ciass i260 of rated
Sine force only takes one
power module in the
amplifier.

Image

) SOMWA ouput
Power amoitiar

Fowes armpilfier in 1990 SA300

Reduction in Installation Space

Vile achieved as maximum as 100kVA per console. The twin-rack is
applied to the power amplifier of a larger output vibration
simuiating system KOB0/SA10M of excitation force BOKN,

Outstanding Robustness

A stable output in each power module (s applied by a feedback
and DPWM (Digital Pulse Width Modulator). In addition to the
failure detecting function which detects the blawout of a fuse, RMS
avercurrent pratection and peak current limit functions are also
mounted. Along with the monitoring function of the contraller, the
amplifier pravides over load pratection forming double profection
system. Regarding the peak output faculty as important, a
customized module was developed for use in output stage. These
comprise the strong power medule which minimises the
breakdown from transient output.

13 Other

Advanced Features of
IMV Vibration Generators
i*J series

Vibration Generator
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Breaking through common knowledge of Horizontal Auxiliary Table

T-Film Bearing type Horizontal Table

T-Film Bearing type Horizontal Tables support the horizental vibration tales rigidly by the U.S.patented “T-Film
Bearing Elements” and "Qil Film Elements” arranged in grid pattern. The oil films which are forming between the
bottom of the tables and the top surface of these elements act to suppress their resonance modes. Horizontal
Vibrations which free from serious transverse motions or wavelorm distortions are applied to the specimens of
complicated dynamics. These T-Film Bearing type Horizontal Tables have been highly appreciated in the
Aerospace industries as the standard type of the high guality vibration tests.

“T-Film Bearing Element” is excellent in rigidity and
damping having a slider of high stiffness and a
function to make an oil film on the top surface. "Qil
Film Element” has a function to support load and give
tables and specimen assemblies enough damping
by means of an oil film. The effects of drastic
reduction of vibration waveform distortion and
transverse motions are achieved by proper
arrangement of these elements

© Film Element

A

 Fim Elomant

Very little Transverse Motion

Transverse Motion smaller than 5% (typical) in the
frequency range up to 1,500 Hz (Crosstalk sensitivity
of accelerometer s about 1%) was achieved ,which
had never been realised before.

X direction

gl g

'g

i e S e
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Customised Produce

IMV Vibration Simulation Systems are used in various industries.

Electrodynamic Multi-axis: 4 Posters

All Weather Simulation System

Squeak & Rattle Test System

Thermal/Shock Combined Environmental
Test System

Accurale waveform regenerations are achieved in wide frequency
rangs up to 500Hz by employing electrodynamic vibration
generalors as aciualors.

Muftfler Durability Test System

Combined Environmental Testing System combining vibration,
surround temperature, gasoline circulation, oil circulation and
ratational driving.

Turbine Blade Vibration Simulation System

Natural air cooling type aiming at evaluating Squeak & Rattle noise
problem in dashboard or other in-car accessories

Bi-Axial Sequential Vibration Simulation System
for Combined Environmental Tests

Combined Environmental Test System provides Heat and Dynamic
stress to the specimen simultaneously.

Multi-axial All Weather Simulation System

Heat and Vibration durability tests are possible by supplying
2-10m¥/min, 200-800 °C hot air flow into mufflers

Dynamic Spring Constant measuring system

Measurements of resonance frequency, resonance amplitude
amplification factor and resonance dwell lests in turbine spinning
temperalure are possible

2 Axial Simultaneous Vibration Simulation System
with Sound Insulation Box

Highly accurate lests and analysis are possible in wide frequency
range down from 1Hz up to 2000Hz

15 Customised Produce

Usage of the sound insulalion box ta house the vibration generator
assembly allows acoustic noise measuring on the exciting
specimens. This system has high durabilty and easiness of
maintenance

Temparature/Humidity Chamber maves up and down 10 carry out
Verlical f Horizontal sequential vibration tes! in one chamber.

Large Bi- axial Simultaneous Multi- point Excitation
Vibration Simulation System

Large Vibration Simulation System with Table size.
4,500mmix4,500mm, Rated Horizontal Displacement: 400mme*,
Rated Vertical Displacement: 200mm**, Rated Pay Load
20,000Kg

Multi-axis plus Combined Environmental Test System applied for
simultanecus X.Y,Z directions vibration plus Heal, cool and
humidity testing

6 Degree of Freedom Vibration Simulation System

Long stroke 6 Degree of Freedom Excitation reaching up ta 100Hz
or higher are realized by employing Hydro-static Spherical
Couplings

Customised Produce 16



Customised Produce

IMV Vibration Simulation Systems are used in various industries.

Large Exciting Force Vibration Simulation System Multi-axial Multi-point Vibration Simulation System Earthquake Vibration Simulation System Human body Vibration Simulation System

Excitation Force 294KN Rated Acceleration 980m/s: Mutti-point Vibration Simulation system of three axis simultaneous Implementing a large electrodynamic vibration simulation system Measurements and evaluations of vibration transmission through
Large lorce excitation in Wide frequency range is achieved excitation by adding single axis excitation together can carry out 1o simulate real earthquake generation vibration isolation globes ( ISO10819)
tests of very long specimens in high frequency range

6 DOF Ride Comfort Evaluation System 6 DOF Squeak Noise Evaluation System Long Stroke Low Frequency Electrodynamic Mechanical Shock
Vibration Simulation System Simulation System

Road Data are accurately regenerated as & Degrae of Freedom Combined B compact vibration generators aiming at evaluation of

Motion, By use of 6 Axis Vibration Measurement System, ride squeak noise. A system to regenerate low frequency vibrations of sarthquakas Mechanical shack last sysiem used on the production line of
comtort evaluation in accordance with ISO-2631 Mechanical These systems are used for the production lines or any passenger car air bag sensors. Mechanical shocks of long
vibration and shock ~Evaluation of human exposure to whole-body development purpose dispiacement are obtained In excellent accuracy.

vibration.

Multi-axial Tire Dynamic Characteristics i . )
Sensor Calibration Vibration Simulation System Energy Saving Vibration Simulation System Large-scale 6 DOF Vibration Simulation System

ol |

Tire Dynamic Characteristic Measuring system covering frequency Pure Single axis Vibration which had been hard to be generated by Energy Saving during vibration test is difficult for the conventional Combination of 10 vibration generators (6 vertical and 4 horizontal)

range up lo 500Hz. Eleciredynamic Vibralion Simulation System conventional single axis systems, is obtained by locating 4 vibralion generalors lo be reafised. ECO-shaker aulomalically and 4000 by 3500 millmeter large-scale table allows the

makes lests in high frequency range realised alion generalors around the vibration lable assembly enable vibration tests carried out at optimum power consumption simultanecus multi-point vibration testing. This versatile vibration
only by inputting normal test conditions. platiorm is ideal for testing large items such as railway carriage

parts and fuel battery

17 Customised Produce Customised Produce 18



How to Select System

Installation Image of Air cooling system
(with an air cooled system and a horizontal table)

Power Amplifier

m_-n&mm-
[ e kg e

Alr G

Installation Image of Water cooling system
(with an water cooled system and a horizontal table)

Power Amplifier ‘ — OA chair
E o o Toieed i powar amofe ot
Coaling Tower and Waler Pump
Vibration Generator  Horizontal Table:
‘ g & T 3
L ay u|
AC M=
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Principles of Operation

A Signal
IH 1
Elaciric | it 2 g:ﬂmtn: ﬁ
Current | m 1
=

Signals Voitage K X
——2 _)l; = Voltage &,

Y
Vibration Controller Power Amplifier Vibration Generator Vibration Contraller  Power Amplifier  Vibration Generator

Vibration generator
“The operation principle is based on "Fleming's left hand rule”.

“The formula below represents the Fleming's left hand rule.

[ F=BxIxL J

Magretic
fhae Gansty(T)

F:Force [N] B: flx density (T]
Eﬁ:‘;‘, 1: Electric Gurrent (Al L : Length of cable [m]

Cooling method of vibration generator
The Vibration Simulation System can employ either of fwo methods to cool : air or water cooling, Each method has its own key feature
Selecting a cooling method that meets to your installation requirements based on the key feature as below;

| Air cooling Water cooling
Cools the coils by using air from outside. The cods are made of pipe and distilled water is circulated to cool
How ta cool Fomces axhaust by blower. 1he coils using a heat exchanger and a coaling tower.
Key feature. Empioys only a blower as cooling equipment. Easy o install, Operaiion noise is significantly lower compared 1o air cooling.
Duct connection or saundprool treatments may be nacessary 1o
Points 1o ponder | reduce suction noise from noise | A ¥ a facility is necessary.
{ram tha biower.
Power Amplifier

A power amplifier in the system supplies electric power to the
vibration generator, The power amplifier generates higher currant of
higher voltage In response 1o low power electric signals from the
vibration controller.

roeer” (VA) = Giae (V) % Gimens (A)

How 1o Select System 20



Series Arrangements

Vibration Simulation System Lineup Chart

m series
Compact

CV series | I series
Transpa tost Large displacement
VS series K series |
General -Purpose Large excitation force
s

=
=

Excitation force

Real environment

Reproducibility

Precision Transportation
Aerospace Electronic Parts Equipment Einirorament
i Car Auclo-«Haigason system  Doce itoe TV + Cx ion+ Connector componen: + | Navigaion Inclustral robat+ Digital camera +Lena - | Withstanding voitaps wansformar + Fusl | Rl venicie component+ Equipment for | Combination meter + Insuument panel
k mirror  invertar +Motor + Light associsted | equipment- Resin product - Seal nummmmp system - Car Cptica squpment- Surece mourter * Iverter associated construction Shipping on 8 rough dint | associated component - Solar system +
VS serles. ‘part - ECU associated d* i n-rack mounted companent * Mob ‘companent » Space batiery * Large: road Other carmounted companent PG
Carmounted mator - Elactric powar ‘componen - Space environmen! S e e oot oard | akgommuicati Srone: Cony mochie' ges sarmera | B batory
‘station mator - Combination meter + Fual wtilization « 4+ Impact
pump * Inlet system part « Hybrid equipment + Defense. Vending machine
salod part - ECU - Ballery - Blectric | associaled equipment on the
pump * Muffler « Fue! battery - expresEwEy *
ABS coil+ Seat bait Braking systam industrial motor +
Antorna
associated
‘component «
Larga anlanna
Door mirror Packaged products + Packaging & Packaging Packaging products + Packsging & Inverter equipmant Shipping medici aging
(i shipping + Lisaga enviranment ited Shipment + Usags envircnmant products
shiping  Lisaga environment component shipping * Video gama nstrument
shipping) - Major Homa Appliance -
Projecior
Braka - Catalyat - Hast insulation * Rafrigicatos « Haater - o Large batery equipment Fail venicie component - Raswa Display
K series Pl saneor - Saripr+ llenator+ | componeni+ Delense assooiatod. Washing masnine: Major sectionics | parabolic L o Expknt i y
il iy Motr- Sadery Sansor- Skl ol -Mictn Setauns
< Powar il social porient - . nna
Sy Engine associated
component
m series Aircondiliones vent - ETC - (TS device « Board + Mobile phona * Mobiia ETCfor Madical instrument - Usage board = Structure (Minfature)
Car-mounted sensor - Car sudio : Digital camera - Semiconducior
Havigation system Gompact motor cae-oblla ‘companant
o
Compact series 02 saneor + Exhaust sansar Fifleg materisl - Plezosleciric element «
Sensor assoclated companent - SW
associated companent
Car Audio - Navigation system » Alr Total Rocket « Total Space Vehicle szphg Car Nawigation igoo ¥ hauake simuiation
W conditione » Vibration-nroof mount « OB e e S ook Lasge batimey scuins Lot o macrie
Fadiator piance lurnpness
H DD and
DVD)
6DOF Fida qually - Cansiruction equipmant Total Flocket - Total Space Vehicle. i ko Gonaticion aquipment
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-series

Energy Saving Type Vibration Simulation System

ECO-Shaker Real automatic energy saving driving

Complicated settings are not needed.

ECO-shaker is a electodynamic vibration test system which autematically optimize output of power amplifier, power input o vibration and
cooling blower ratation speed refering to payload and test conditions. So, complicated manual settings are not needed anymare. Since it is
real automatic control according to working environment conditions, *drastic change in output levels due fo change of test sample
characteristics during the test’, “temperature up in system caused by rising heat during operation” elc.. even if thase phenomenon happen, it
is possible to keep operation without stopping the test

WPOINT

Only need setting of test conditions.

Automatically respond to the
change of test sample

T i trol of the g blower speed
by temperature monitoring.

\ Operational condiiion selection system and method(JP Patent No, 4231095)
Operational condiion selection systam and program(JP Patent No. 4263229)

You can confirm reduction of CO:and electricity consumption at real-time.

You can confirm the result of reductis f CO: and power at glance.

By combination with IMV vibration contralier 'K2', ECO-shaker system will confirm real-time electricity consumption during testing. It was never
available by conventional systems. Power consumption can be reported numerically after each test, which clearly shown on monitor or
display. So you can confirm the result af glance.

ECO-shaker = — -
S [EM ] — 4
N [ww:hsljg:':ama\ Table} 02 Emission 5 g

Saved Energy  202.12  khh
Complicated settings are not needed.

Consumed Energy 52.67 k¥ih
Electricity consumption might be managed manually on electrodynamic systems, but this could be quite difficult for the system
operator to optimise the consumption due to payload and test conditions. Our ECO-Shaker can achieve optimisation of power Display screen image of Energy-saving results  Display screen image of power amplifier #Optional
consumption refering to payload conditions.

Figures are by system with

& " e i
You can confirm the result of reduction of CO: and electricity consumption at glance. i of v e e st RSN mosy vy v et

By combination with IMV vibration controller ‘K2', ECO-shaker system will confirm real-time electricity consumption during aitcnd A [ converionai s 3
testing. It was never available by conventional systems. Power consumption can be reported numerically after each test. S St i o
of with shaker E E

You can expect improvement of laboratory environment. P i
Noise to be expected from the conventional test system will give limitaion to installation place selection. Our ECO-Shaker can T o e Uiy thes e st - MBIy YoU ol oot g
suppress the noise level by controlling the engine blower al optimised speed. Optimum control of the cooling system will = i
reduce power consumption and naise level refering to test conditions P T

Caiculation of COs reduction, retarring 1o [1)random ; !
We will contribute to well being of society from both sides of quality and environment nctusl ciata of our PSOSALM (max fofce  [2]aversge oparating output : 25% - _—
By Clean Development Mechanism (COM) in January 2008 and revision of Rationalisation in Energy Use law in April 2009 L3 [Slaverage operating ratio per year: 70% | Ol ot 61 : AL {N)
were introduced in Japan, all enterprises have been obliged to be more energy efficient. ECO-Shaker promotes reduction of [ L0 1 LTS e

e———— o es1

cosls and COs by saving electricity consumption, costs, and consequently contributes lo society

23 EM-series Energy Saving Type Vibration Simulation System EM-series Energy Saving Type Vibration Simutation Systm 24



Operation of ISM-EM
(Power consumption)

Power consumption on conventional vibration

systems would require manual calculation
refaring o test conditions. ISK-EM technology of -+
the ECO-Shaker can aL control the

output of the power amplifier, force generation of
the shaker, and rotation speed of the cooling
blower 1o achieve best efficiency refering to test
conditions.

Correspondence to existing system
[Retro fit]

Saving energy by ISM-EM technoiogy can be
applied on existing IMV vibration simulaticn
systems by adding the ISM-EM unit and some
calibrations, Contact us for further information
and dalivery,

BA
180

202 1

10BOKBOBEE0  1124XE674EE0 1 234X9ETXBEC 146341 1B7X1100 1458X1 187X1100 152741 19651100 15271 188X1 100
1500 30 5ou

| Max. Dutput (kKVA) 10 E)

- Dimnsions (mmWXHHD. 580x1 750850 EBD*I?ECMBED asmwawcsw ﬁemwquo 5B0X1 9504850 Hawﬂﬁmosu nammu

| Mas (e®) 330 aso 200 230 1400 1400
Ses Vicration Controlles K2
Alr cooling
482x11268x827 BOSX1316xB44 707415314856 1057x1841x1078
5 Mess tkg) 70 125 210 250 250 am am
* 1) 11Power supply required is -phesss 200 Transiomer (Step-down ransfomme) s required for cther voltase.
2} Rated force of RANDOM follow the ISO5344 Wmhmmmmmmﬂmnm

standard. Ploase
:}Eammulwmm misiTm pows of 1ho sysiem.

4} the case wmmoumum—un--h—aw 5410 ok vk of cceirition epvator 1o be comsied less P 1400
5}In the band of mors than 2000¢1z, excitation force pilches &t the rate of -6a8/oct
E/L is require or
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Spadllcatlona (Large thlnmment Type)

EM2505

448
700 850 1550 1560 1580 1550
152741319x1100  1627x131841100

TR34X1145X850  14B3X1301X1100  1463X1301X1100
2400 3500 3500

smxnﬁuxxﬁu SHOXI750XH50  SE0X1850X8S0  GBOXIBSONESO  1180M18S0MESO 11B0X1S50xB50
480 830 860 1400 1400

Ses Vibration Cantralier K2

Air cooling
BOBXIIIEKB44  7O7KISAINEEE  0G7X1G4INIO7E (OBTXIBAINI0ZE 1324214061083 13621401033
128 210 250 280 a70 a7
# 1) Power spoly required is 3-phese Voltags Down i voltage.

o RANDOM toliow the IS05344 standard. tor further al mach system.
30 Each va of souciicaton elcates markmurm powe of 2 3yste. s 38 of 8 K PP of Y0t i n00s 1o 58 Aol s iy 0% of T power,
(The. use eould be the cause of a premature
4] In the case of RANDOM duranilty 1est, pissse set the lest Gefnitlon of Fie pesk vaue of Acoeleration wavelor 1o be gessted fess than 1400 m/s'.
51 in the band of mom than 2000Hs, excitation loros pitches at the rato of -6dB/oct,
*  E/L 5 roquired for saporting{See P.4)

W‘Ileaﬂnnl (High Power Water Cooled TYPB)

a-2500
430
215 430 817 a0 00 & s A
818 %8 1234 180 200 250
1000 1000 1000 1000 1000 1000
700

£ 12

Ses Vibration Cantraller K2
Shasker Water Cooling/Amp:air Cooling
380

188 280 280 30 850 850
| Dimslors (B0 5a0x1700<850 E80X1700x850 GHOXITODESC  GE0I700EG0  GROX170GESD  GAOXI700S50  SSONISOONEOO  SSOX1SO0NEOO
Mass (k) 400 400 400 400 40 00 800 800

* 1) Pawer supply reuied 5 3l 200/220/240/80/400/415/440V,50/60Hz. Vollags Down Trenstome [SIe0-down vanslonme) i fequised for afer vollags.
21 Ramd force of RANDOM follow the 1505344 stancard. s for further AND of sach
5 e v o tiomin ks ek per 1 i i b1 a1 W e e 1 o o ekt e 710 o i e o
Cortinuout use cout DA e Cause of 8 cremare Jee)
test, 1 delition of the peik wsiue of acoslertion wavelom o be operated Iess thn 1400 m/s”
SlkﬂiIIEM o n the shoot 1 minute, If tho lests (SWEER o SPOT) newd high velocity
mmlmmmwnmmﬁumulmm (E
6] It s system capebilily Inchaling an outpa iansiommes,
* ELis mwm\ws-u:

EM-saries Energy Saving Type Vibration Simutation System 26



1— series

High Grade Type

Enhanced Performance will Expand Test Range

Vibration tests have become diversified and specifications have become increasingly strict. The i-series offer
a user-friendly lineup with enhanced performance and durability.

i230/SA2M
(with Horizontal Table)

Expanded test range: maximum values that the i-series can offer

©Max. acceleration: 1250mfs* ©Max. velocity: 2.2m/s ©Max, displacement: STmm#®  ©Max. loading mass: 1,000kg
Patented upper (armature) support system PS Guide

Parallel slope guide is standard

Low noise

Optimised design of the air intake based on fluid dynamics has reduced the air-intake noise.

World's largest class air cooling system

Optimised magnetic circuits based on fine magnetic field analysis, and unique cooling technologies have enabled 54kN
excitation force with air cooling.

All models can directly couple (Chamber Direct Coupling) to climatic test chamber.

27 I-series High Grade Type

Table Insert Pattern mn' paom wnitmm

[ a8 pootn 18 178 D 18 TN Dugth 25

4410 oo 38
210 i220 i230 i240 i250 1265/i260
Specifications
| Bystom Modol __|_1210/06 _| I210/BA1M | [220/5A1M | 1230/SA2M | i240/SADM | [250/5A4M | 1250/8ABM | (265/3A7M | 260/3A7M |
Froq Rana (He) 0~4000  0~4D00  ©0~3300 0~3000 O~2B00 0~2500 ©~2500 O~2600% O~2600°%
SINE (RN) 117 3 24 aa 20 48 54
e 059 3 24 ap 40 ag 54
2L srock e 117 g B4 80 o8 108
SINE (/s as0 1000 aie 1142 807 1000
gB RANDOM(mABAmE) 700 840 800 B35 700
BHOCK (m/sn 390 2000 828 2284 1814 2000
g_- SINE(T/5) 088 az 2 22 22 gz
g 2 shockinve) 085 22 22 22 22 22
&8 RANDOMmAT) 30 a0 1 &1 51 51
S5 uCTAAELmT | a0 0 58 a8 84 34
Max. Load. (ka) 120 120 600 600 1000 1000
P Fenarommns (kWA 1 37 E 5 80 83
Armature Mass (ke) 3 E a6
Amature Digmiter (pmin) 120 128 280 440 440 448
Monde e il (Nm) 150 180 850 1860 1580 1580
Dimangions (mm) Wt esmn-asd m-m 'ea-ss'hs&i AGSCHEPIION | ASSTAREIION, 1S2PAE 00, GEPH1 16841100
Mass (cg) g 3000 3000 asgo 3500
mmnm—_—ﬂ——
M. Dutput (KVA) 6 58
Dimonaions (mm) W0 b SNTOED SNOED HOIEIE  SKOSD NOIEOSD SO  HAHNED
Msss (@) 240 300 410 850 880 1000 1000
Vibratian Controfier Sea Vibration Contraller K2
Cooling Mathofl #ir cooling
Dinesens (W0 AR SIS 12BCBN0N Fipenn 12160080 12 1eeNI
Mass (k) a3 140 190 270 270 430 430

* 1) Power suoply recued is 3 chase 200/220/240/360/400/415/44(V.50/G0Mz. Voliagn Down Transtomer (Steercown ransiomes) i e fo e valtgn
2} Rated force of RANDOM follow the 1505344 standieed s for furthe oach
3 e v of o, B e o i oy I i i O o o et o Yy B, R e o O ot i
{The Contiruous use could bs the Cause of 8 prman.rs fails
4) In the case of RAMDOM dursbility iest, plesse st the test delnition of #e peck vk of scceleration wavelom i be opersted less then 1400 m/s?
] in the bend of o han 42, eacitation lece pliches i e cate of -5dB/0ct,
* E/L is roquired for expaning (Sea P.4)

Approach to low noise

World's largest class air
cooling system

Our optimised design of top cover and
intake for cooling air flow which are based
on fluid dynamics have much lower air flow
rate and air-intake noise if compares to
conventional systems.

|‘ Combination of magnetic circults based on fine
magnetic fieid analysis, the optimized magnetic
circults and cooling technologies has brought the
warld's |argest class air cooled system (54kN) to this
i-series. The air cooling system of IMV eliminates the
initial costs and maintenance trouble inherent in a
Upper (armature) support system malex oo aysian.

PS Guide

Vibration generator is given a uynamic
stress by its own vibration. The Parallel
Support Guide (PSG) design is a patented
design to support the armature. PSG
significantly improves durability and
reliability of the system, and quality of
vibration at tha same time.

This compact design provides enough
stiffness which exceeds such function of
roller support system and realized high
durabiiity and self-holding supperting
system by alternative alignment of gears
that have a unique curve. ( e

I-s8ries High Grade Tyve 28



J—series

Large Displacement Type

J-series — Accommodates High Velocity, Large Displacement Testing

Long duration shock tests require high velocity and large displacement.
The J-series is a high-functicnality system that offers usability and durability furnished with functions that
accommodate high velocity and large displacement testing.

) J260/SATM

— (with Horizontal Table)

Expanded maximum test range
©Max. velocity of SINE force: 2.4m/s, Max. velocity of SHOCK force: 4.6m/s ©Max. displacement: 100mmP*®

Patented upper (armature) support system PS Guide
Parallel slope guide is standard

Low noise
Optimised design of the air intake based on fluid dynamics has reduced the air-intake noise.

All models can directly couple (Chamber Direct Coupling)to climatic test chamber

28 J-series Large Displacemant Type

Sample Mount Screw Location w patem junitmm)

[ zrwnoosm 3
J255/J260

Larano pan 2

J240

Speclﬂcatlons
Modal ————_—m——

Fﬂu Rang (H) 0~3000
SINE (kM)

gﬁ RANDOM (4Nems)
SHOCK (i)
SINE (m/e7)
"RANDOM (s ames)
BHOCK (m/sh

,! BINE (m/s)
SHOCK{m/s)
SINE (mm=}
AX TRAVEL (rmim*e) 1

Mai. Load. (kg) 300 a00

Pyt (VA)# 1 8 38 127

_-2_"-____ m _

na

18 118

| s e ot
‘Dimenaions (mm) Vv
Mass (kg)

g M. Dutput (KVA)
H Do (NAHRD) 5201 75020
Mass (ke) 30

SEDNIGS0ER0  SANIBE0E50
880 a0

E Vibration Controfier tion Contralier K2
Canling Mathad Jrr—
i Do (AmiW0. 506X 3160502 1218200801033 1218@00B(10Z3 121 262006x1033 200601033 121520061033
Mass (ka) a0 150 2m 270 4 430 430
# 1) Powor sugply roquired s 3phase 50/60Hz s (Bl v ki) b e fr ot ok
2 Fore e o AANDOM ok o 1SCE.344 s, P condart s 1o et et on RN o conit & B
3) Each vaiun of specifcalion indicatos masimum powee of the systom. In the case of & long hours of tesl, oo e 707 o
{Thes Gonlinucas e couid be the Gause of a prermalure faue.|
4 117 case of RANDOM curanity et pinass st o o the peak value of 0 6o coerated ess than 1400 M’
5) i1 the bond of mors than 2000z, excliation force pitches ot 1. rake of 5aB/oct
™ B renbad or exparing toes Ay

Approach to low noise World's largest class air cooling system

Our optimised design of top cover and
intake for cooling air flow which are based
on fluid dynamics have much lower air flow
rate and air-intake noise il compares to
conventional systems.

Combination of magnetic circuits based on fine
magnetic field analysis, the oplimized magnetic
circuits and cooling technologies has brought the
world's largest class air cooled system (54kN) to this
J-serles. The air cooling system of IMV eliminates the
initial costs and maintenance trouble inherent in a
Upper (armature) support system Veeles oaleg Hyeiam
PS Guide

Vibration generator is given a dynamic
stress by its own vibration. The Paraliel
Support Guide (PSG) design is a patented
design to support the armature. PSG
significantly improves durability and
reliability of the system, and quality of
vibration at the same time.

This compact design provides enough
stifiness which exceeds such function of
raller support system and realized high
durabllity and self-holding supporting
system by alternative alignment of gears
that have a unique curve called an involute
curve

Ce
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K— series

High Excitation Force Water Cooled Type

High Excitation Force and Silent Water Cooled System for Improving Tkl Igart Rattae i e e

Test Environment

High exciting force water cooled vibration simulating systems developed by IMV line up K-series. Cooling
noise emitted during testing Is significantly lower compared to air cooling systems. Performance of the
K-series will definitely improve the user's testing environment.

Specifications
0-~3000 0~2500 0-~2600 0-~2500 02500 02500 0~2000 0~2000
308 280 817 80 100 125 180 o0
218 480 817 a0 100 1268 1608 200
818 a8 1234 160 200 260 az0 400

e 5 1000 1000 1000 1000 1000 1000 aa1 1000
il 700 700 00 700 700 700 ssa 60
3 2000 2000 2000 2000 2000 2000 1882 2000
4 18% 20% 20 % 208 20 ® 20 1am 18w
H = 18 20 20 20 20 20 20 20
% 5 80 51 51 51 51 51 81
80 80 80 82 82 80 80
1000 1000 1000 2000 2000 2000 2000
76 a7 100 150 170 200 280
KOBO ko080 | koeo K125 k200 | kaoo
a0 0 50 70 70 170 70
400 400 445 560 560 560 880
80 880 1550 2a80 2a50 4800 800
1380%] D35¢1000 T ¥ 2A1EX1BLIK1740  2415K1BARA1 740
3700 3700 13000 13000
124
1300 1350 1700 2200 2300 3300 3450

See Vibration Controfier K2

Canling Method Shaker - Water coaling/Pawer AmplifierAir Coaling

K125/SA16M

(with a horizontal table) 260 280 380 380 300 &80 680
,ummmn ADATODES)  SAONIFOOMS  GEOKITOOGED  SOONITOESD  GEDNIZOMGED  GACNDOGSD  BSONIGODNECO  GSOKTEOONEOD
400 400 400 400 400 600 800
# 1) ouesr ooy s i3 chese 2004220240/ 360400/ A15/440Y.S0/5C842 Votings Dove Transloma (e cown, Tanaloma e b o voRsgs.
2} Roted force: of RANDOM Tollow the 1505344 standar. NOOM ol each
3) Each vl of speciication ot masarum gomor of o ssten. s o, o oL fes, et b ot foss e 709 f i power
(The Continuous use Could be thé Cause of & Dremare lailre.)
des! 4) I the came of RAND hy o, looeo 1t e itian of e pek vaiue of o be
St sywtem design . o . 5 n SINE est. o o shoot e W ok SWEEP 3 SPOT] P igh vk o s h 1 et
The water cooling system produces neither the intake nor exhaust sounds that an air cooling system emits. 1he maximum valocity vuuuno\.lﬂ b tecoed 0 1.4ms.
6] 1t Is sysicm Capaifty incluing an outpul iransiommer.
Record of significant accomplishments & E/L i nequired for exparing.(See P.4)

IMV has been developing the water cooling system ahead of other domestic manufacturers.

31 K-series High Power Water Coolad Type K-saries High Power Water Cooled Type 32



-series

Multi Purpose Air Cooled Type

Precise and Versatile Variation
The VS-series is a general-purpose, versatile
system that precisely commodates certain
intended uses. Unlike our customizable series,
the VS-series is a standard system with in-depth
after-sales maintenance service support.

Sample Mount Screw Location wuemm

en
‘Damoesg1io Dismatrg 50
a8 g 1348 Do 16
VE-200 VE-300

Versatile lineup 20 system types that accommodate independent
excitation force, maximum velocity, etc.

Improvement in performance The power supply level of the shaker
varies according to the combination with a power amplifier.

VE-200

SBOXITEES0 GECWITEDXES0 BEOX|7EOXESD G8O0X|750XBG0  SBOXI 750XE50
180 2an 270 270 270 270 310

Sea Vioration Controiler K2

Alr coaling

as 22 22 a2 22 23 22

#1) Power supply recuirest s 3 phase 50/60Hz. Veliage down renuired for oiber voltage.

33 S-series Multi Purpose Alr Cooled Type

‘Sample Mount Screw Location 'nm patem untmm)

‘Sammgan
174410 Deotn 38
VE-3000,VE-3000X

VE-800 VE-1030,1031

V5-500/BATM

VE-1030
88

SATM-VE1030

45 B 0
5B0%1750x850 5B0x1 7650%850 B5BO0x1 760x850
240 280 280

Ses Vioration Controfier K2

A cooling
492x1 1284713 B06x1316x532 80613154932
70 140 140
1) Powes sucply feauired (s 3-ohase 200/220 . Voliage (Sten-wn Wenstormer) 18 required o Other Vollage.
kVibvation, Gerarstors VE-1030 and VE-1031 are possibie to be or with heat

58017604850
380 410 410 430

‘Sea Vibration Controller K2
Air coaling
707%1631x848 707x1531%848 707%1531%1022 707x1531%1022
190 180 240
1) Power supply required fs 3-phase 200/ 4007415/ nsfomar) |5 required for other voitass.

VS-series Multi Purpose Air Cooled Type 34

3 transfommar (Steo-down
‘VE-30001X] et possible 1o be: coupled direcily 1 the chermber (atich expippec wilh nest irsdefors) o Combined Environmentsl Tests.



m—series

Table Insert Pattern
Sample Mount Screw Location mn patem iuntmm)

Low Acoustic Noise and Compact Type — 4
o Do 10
. " mos0 mO30H/MA1
Silent Type Appropriate
for Abnormal Noise Inspection SpecHicaions
Name of the products Campact typs
Compact & Silent type, but still powsrful T T R S
system for full-scale test. Freg. Rang (Hz) ~ 3000 &~ 3000 5~ 2000 1000~ 10000
sm(m} 300 8O0 1200 380
Soundless Design by build-in Cooling Fan L i A G iy i B4 eye
DC Powered Cooling Fan is build-in. Natural Air SHOCK (kN) 300 600 1200 380
Cooling is available in a halt of the Caoling Fan g o Ipad (/s 500 500 500 200
(with limitation of performance) 05k loaz (mes?) 27e ase 413 158
Vibiation Simaletion Syt bined with E i 1.0eg load (s 187 e7e as2 131
ration Simulation System combined wi : : ) =
environmental test chamber ] e Veliinia) 5 B LB 2
Combined with such chamber, it enables the Mese O, i es %0 s -3
system offer "Temperature/umidity & vibration® M. Load. (ket) 15 15 120 15
simulation test Poowe! Rouiects VAN | 04 07
Gy
Aot Seoorxt Metfod Diaphragm Spring
Accessories e mre Mesa gl 08 2 12 =2 24 #2 19 =2
A pair of Carrier Handles. Air Pump o Amg Diarer o) 114 118 174 as
Easy to be moved safely by one or two Vibration Table Positions got down imansions WHKO (m #100%H240 #230xH281 A10x4 104372 @180 X H274
persare, Ioaded with specimens are elevated to wa B8 o ) =
emovable. the original level by pumping up. M = =
o 0 e oo I Y " VA
Max. Ot (kVA) 10 10 10 10
Opticn . Dimangions XD (mm). 430%148%430 A430%149%430 450X 1 45%430 AS0x1 48x430
Wasa 25 5 25 25
Vertical auxiliary table - “ e 2
Ttesr | Tesitmn | g8 | = B mower o Vivotion Ganrstor
TBV-200A | 200%200ME0 | 25 1) Power ucol equired s Sorase 200/220/240/380/400/415/440V. 5016012 Vollz Down Trasiamer [S1ep-down rsnsomer s requed for s volsge
TEV3ISLHA | 31Sk3IE<E0 | B85 ) S v ot 1 e o o ko Ty DK s e Gocteraten F00my % R B vl .55 e e . reho vl |
TBV-400:74 | aoOkaDORE0 | 13 *

A" 8t the end of modal numioer sows that mataril s sioyed

aminun

T ioamilication gyl of he vivation generatar s putin *C1°

#]The Linear Bearing type supplemertary guidance syster s
he

874 1ha haad expandor -
Horizontal auxiliary table Guidance System (GOP)
Type | Omenson WerbOinel _ Unper Freaency (k)| MOS0 m0BO. m120

TERE | eooxe00 ~ 500 4 4 &5

TBHS | aieais ~ 800 76 75 8

Combined Environmental Tests that was hard for the
conventional small vibration generators 10 be realized,
is now achieved using the specially designed
Temperature/Humidity Chamber. m Series Systems
expand into the application of tests.

Changes on m-series system for use coupled
with their exclusive Temperature/Humidity chamber.

Faled Acceleralon (Ve | Arraise Mass ()
mO30/MAL 500-400 08=075
mOBO/MAL 500428 12218
m120/MA T 5003400 2430

35 m-series Low acoustic naise and compact type

Vertlcal suxiliary table

2 Axis Switchover Vibration Test System DC-120-2.5L

m-series Multi-Axis System

Small size Muti-Axis Systems (including 2 axial
simultaneous,3 axial simultaneous)developed
combining populated m-series vibration
generators and patented ICCU Multi-Axis
armature/fload suppori technologies.

Feature

@Compact design

@®Low noise (Squeak-Rattle test)
@High-precision measurement
@Small power consumption

System Specifications

Futer Force 12008
Table Size 2OQ*200mM
Freq Aengs ~ E00H:
Max Accel 30m/st

Max Oien 10memee
Max.payioed 10k
Cuoling. A cooling
System Noiss. E5dBiA)

Shinoing Weisht About730k8
Powsr Requiremants | 39200V, 4kvA

m-eenes Low acoustic noise and compact type 36



C V -series

Transportation Vibration Simulation System

High Lateral Support Stiffness enables
CV-series to Accommodate Various Types of Specimens

CV-series is suitable for transportation tests. The
lateral support stiffness and maximum displacement
of the CV-series are large enough to be
accommodate vibration tests of the specimens with
high center of gravity.

Table Insert Patern me pator unitmm)

TIIE Dagin 30
CE-3105

gh lateral support stifiness: The CV-series systems have been designed
accommodaled to vibration tests of specimens which center of
grav\ry is high or off center.

Large maximurn displacement: The CV-series is suitable for transportation tests that
require large displacement in low vibration frequency range.

Specifications

CV-600/SATM
(with a horizontal table)

‘Sea Vibration Controfier K2

Alr coaling

482x1128x713 B08x1316x832
22 28 a2 70 140
Transformer (Step-down transforme) is fequired for other voltags.

1) Powst supply required is 3phase

L e —

BET - VSH

Midget - Wide Frequency Band Type

Suitable for Bench-top Simulation

Suitable for various types of bench-top testing.

Vibration controller: Enables complicated

vibration tests being coupled with the R B
vibration controller. H "
&) b

Table 6 Dapth 3 M8 Onpm 9. WS Oup 14
Insert Patern S
“men’ pathern (Unitmem)
@ @ 'ﬂ @ . e
e T Smraa T s

‘745 Daptn 10

-D\ m-ﬂﬁ VE-7144 MB—VE-(J]N VEH-10 VEH-50 VEH-100VEH-100R

Wide Frequency Band Tyne

0 [ veH1003 | VBH3008 | VSHEG | ver100.1 | varioon!
2~12000 2~14000 B~20000 5-~5000 &~12000 5~10000 5~10000 &~8000 5~10000

88 ag 48 a8 28 284 480 880 880

= e = - ag nz 196 aee age

- - - - o8 294 @80 1860 1980
490 %1 326 %) 49 %1 198 #) 245 %) 392 ®1 653 #1 980 W) 980 ™|

2 = - 0s4 = = 12 o8 o8

5 5 2 El 5 Cl 8 0 10

Up to the Spring Constant
008 01 o1 o8 05 15 3wz 353 agez

VE7144 | MSVEQIN | WEnlo | Vewso | venso | vewioo | vewioon
# D Soring Foser/Air susnsnsion Pierea Fokers

B8 158 as 49 122 204 ea4 Max. ioad 30kg 49

oo2 ®1 015 ¥ 1] 05 #1 04 075 %1 075 ®¥ 10 @ 10 @)
12 30 a2 40 70 65 85 88 L
O78xH72  [118xH115 $14BXH200 330x236X180 B1BO0XHZ 14 $310XH322 9310xH322 9390306 $3V0XH30E
13 50 12z 145 28 70 70 120 120

03 | VASBT.08 | VASTGS | VAGL | VAMI | VA

002 0045 008 0a as 08 1 1 1
 Dimnicons (r WOBE | 200%140%280 300 140x280 300x1AD<280 017504850 58041 7504850
£ 53 a0 a0 a5 280 230 230

Air cooding
- 168x173%148 1BBx198X304 220x334%247 228x234x247 247X252x2B4 247%252%2B4
- es 86 BS 86 1085 1086
300140280 3001404280
g 7 #0) T2 s e
3 13 Whan apceleramater and mounting adanter ara mounted.
55000 #2) Eucsnlm-\ vt as for
{Acoolermotst VP32 i uaa) ibation Mmonioring System sensars. H\m\rmwwmmwnmmalmmnﬂl
10,100, 1000 Contack e aies rpeeaaniivs ot MY Whon
#3) Pows: sy valiage | shass 100V AC 50/601(z £10%
10~888 #4) Power s '300/400/41 5/ 440V.50/60Hz.

#5314 Voiage Down.Transiormer [$tep-down Transformeis requirad for other voliags,

PET - VSH Midget - wid Frecuency band Typs 38



TS/DS -series

Multi-Axis Simulation System (3 Axis/2 Axis)

Aiming at "Reproduction of More Realistic Vibration"

TC/DC -series

Multi-axis Vibration Simulation System (3 Axis/2 Axis Sequential)

Improvement of Set up/Test Efficiency

Shorter Test Time
Three axis simultaneous excitation will finish the tests in drastically shorter time than single axis excitation for each axis will do.
Reproduction of Defective Modes
Three axis simultaneous excilation will simulate the actual environments more realistically than the popular single axis
excitation will do. The anﬂ\ysls of the defective modes which are related to the inter axis dynamics will be possible.

vibration test
By combining with dedwcalad Temp./Hurnid. Climatic Test Chamber, it can be used as combined simulation system.

Minimize the test time

Reproduce of failure mode

Aam le-axis syslem can( By generating 3 axis vibration
e realistic vibratio simuitanecusly, it is enabled to

A ¥ i appaﬂnmg inthe aclual field. reamduca the failure mode which
H the conventional test cannot
| UE + I U + | U e
(4

2 hours 2 hours = Total & hours
= Total 2 hours
Test time reduced to be 1/3
Specifications
[ SysemModst | 7s.10004m | _Te-10006m 7S-1000-10L
 (Fiz). 2000 360 200 2000 as0 200
igmm 98 a8 a8 204 204 294
[RANDOM (Kirns). 588 a8 48 1726 147 147
Max, Vel (m/e) 10 10 10 12 10 1.0

39 TC/DC-series Mull-axis Vibration Simulation System (3 Axis/2 Axis Sequential)

of
Remount of Specimens that is necessary for the 2 or 3 axis tests by single axis simulation systems will be totally eliminated.

into
Expanding to simultaneous excitation is possible by adding the power amplifiers and vibration controllers.

« vibration test
8y combining with dedicated Temp./Humid. Climatic Test Chamber, il can be used as combined simulation system.

Standard System Block Diagram of 2 Axis (3 Axis) Simultaneous System

Agcslerometers
| .
ssanas] {Power ampitier)- sad
—_
Wit D0F —— o el Pump
..... o 4
e == (3-ais) !E
e e wioos] | ik Dot bancm
iema | Res— Biower] ram al i
e i il for mult-axis simultaneaus excitation
Specifications
2000
a8 a s s a ze.q as 4 29 4
588 49 a8 176 147 14.7
1a 0 10 12 10 10

TC/DIC-ssries Multi-axis Vibration Simulation System (3 Axisi2 Axis Sequential) 40



IMV Revolution

Elements essential for Multi-axis Vibration Simulation
ICCU Bearing (Japanese patent No 2860745 U.S. patent No 5549005)

ICCU (Integrated Cross Coupling Bearing Unit)

Some bearings which support armature and table assembly
allowing three dimensional motions without solid frictions to
achieve three axis simultaneous excitations, ICCU s a patented
tachnology developed by IMV for three axis simullanecus
excitations,

Applicable to the tests in high frequency range
The conventional bearings are unsuitable for the high frequancy
tests due to their complicated mechanism. ICCU Bearing makes
tealized the tess in the frequency range up to 2000Hz employing
the compact and highly rigid integrated bearing systems.

Flexible Expandability

The conventional systems could not respond to such requests as
modification of & two axial system to thres axial one, or conversion
making a multi-axis system using single-axis sysiems due o quite
different design concept between single-axial system's and
multi-axial system's. ICCU is a complately stand alone bearing
system which can respond io those requess.

Cruciform Bearing

To support large tables of the Multi-axis systems Cruciform Bearings having plane bearings arrangsd
in crosswise. The allowable eccentric momant is improved to respend to demands from the vibration

tests of large specimens.

Spherical Bearings

]

s
roce

Bearing casrg \"-"/

Pruoac bt Hysomatat b o st

Vibration tables are changeable

for every application

The larger vibration tables are used for the tests of the larger
spacimens and they ara replaced by smaller ones 1o test the
smaller specimens. Although replacement of the tables is not
possible generally for the Multi-axis Vibration Simulation Systems
due to difficulty of alignment of the bearing systems and the
vibration, it is possitle for ICCU bearings which need not such
alignment because of coupling on just one pair of surfaces.

Spherical hydrostatic bearings are used o generate rotational motions as Roiling, Pitching or Yawing in addition to linear motions in direction

of X, Y or Z for the Vibration Test Sysiems as of 6 Degree of Freedom.

[ Features]

Larger allowable rotational
angle (approx. +20°)
Smaller load capacity
[Use for]

6 DOF system (large
displacement, smaller
excitation force)

Hydra Ball

41 IMV Revolution

[Features]

Large load capaci

Smaller allowable rotational
angle (approx £6°)

[Use for]

Various purpose including &
DOF system (Large exciting
force with smaller rotational
angles)

Spherical Coupling

IMV presents total systems covering controllers to vibration g s of high ibility.

High performance of control is requested for Multi-axis simultaneous excitation. Al IMV Vibration Gentroliers are in-house original preducts
We present total systems composed by the components of high compatibility.

Software Display

High ey wavolorm raprosuction i
possible over wido Hoquency range

Multi-axis Combined Environmental Vibration Simulation System

— ICCU Bearing Units are employed to make Multi-axis Combined

i Environmental Systems which are combination of the Multi-axis
vibration test systems and Temperature/Humidity Chamber. The tests
simulating real enviranments are possible adding three axis excilations
on temperature | humidity environments to be used for quality or
durability evaluations of ihe electranic parts etc.

Excution Asis. Ractanguiar coordnate axis X, Y. 7
Excitation Force 19.8kN (SINE fores)
Rated Displacament st
Frequency Range SHz ~ 600HE
Vioation Table e ——
| Viormion Gengraor Toot, ¥lmt, 2l

+Tri-axis Simultanacus Excitation System using 1 vibration generator
for vertical (Z) axis, 2 vibration generators for horizontal () axis, 2
vibration generators for horizontal (X) axis

* Pure (fransverse motion less than 1%) vertical vibrations are available
using the horizontal vibration generators as cross axis motion
SUpPIEssars,

+ Application: Sensor Calibration

Exctwtion Force 10K SINE force)

Ratod Displacerant 2w

Frequency Range Sz ~ 1.500H

Vibration Tatie ©300mm

g ox Zuels, YiZsets, Z sl
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Customised Products

Installation Case Study for Multi-axis simulation systems

Application of Multi-axis vibration simulation systems
Realistic vibration lesting can be achieved using multi-axis system lo recreale actual real-life situations.

Superior

logy that achieved 6DOF
| type excitation

Usaing electro dynamic vibration generators, our system
can reproduce waveform which have companents in wide

p in wide frequency range with a high
degree of accuracy.
You can raproduce wavalorms in wida traquency range with high degree of
‘accuracy by useing electro dynamic vibration generalors, which is diflicull to
achieve for servo-hydronic systems.

frequency range low to high bands with a high degree of

accuracy Silence

Noise is suppressed lower using integrated air intake system. It relieves
operations from psychological siress.

Smooth test start-up

Electro dynamic systems can immediately start testing when the vibration
controlier test parameters and conditions are set. However, servo-hydraulic
systems will require a warming up time before testing, Increasing total
operation tims,

BEE

Easy maintenance: Adopling electrodynamic vibration generalors , oil maintenance is nol necessary.

Ride Comfort Evaluation System
Adding Rotating function
to 3-axis simultaneous ‘Eacitation Direction

excitation, 6 DOF Excitalion Force s T.BKN 16kN
excitation can be [ |

b i ks M Diap., 150mrPe  150mmee 100mmer
possible to perform the Fraquency Range 1Hz ~ 100Hz
tests to evaluate car seat e T
comfort
Visration Ganerator 1 2 “
Earthquake sensory system
Earfhquake sensory S
system reproducing more Bkl Vs L0
realistic earthquake | excitation Force | 106N 196N
Max Disp, T00mve Stmee
Fraquency Range 0.5z ~ 10Hz
Table size 2400rrerne 1 450mem
Vioration Generator 1 1
Earthquake-resistant qualification 6 DOF System
Equipped with 4 vibration generators of m—— . "
vertical (Z-axis), 2 vibration generators L e voils e L]
of horizontal (X-axis) and 2 vibration Max. fico. 10.66N 196N 02N
generators of horizontal (Y-axis), it can . . .
reproduce 6 DOF vibration B Soibr  20aiet Aok
Frocuiency Fange SHz ~ 100Hz

The Hydrostatic Spherical Bearlings are |

used to guide rotational motions, | AN b |
Accurate simulations of Pitching and Viwation Ganerator 2 2 4
Rolling motions free from non-linear

distortion caused by solid friction are

possible.

1500max1500mm

Adaptive control function is provided to
make the relerence signal adapl 1o any
dynamics of the vibration tables or
specimens. Here, the time-lag in the
contral system s compensated by the
Robust Feedback Cantrol

43 Customised Products.

Multi points multi axis vibration simulation systems

The test for large samples had been considered lo be possible only by large sized vibration generators, while this state of art system achieves
vibration tests for large specimens by placing small vibration generators at multi-points.

+ Applications: Vehicle durability, squeak & rattis test
-Features  Tread Width 1290 ~ 1760mm

Wheel Width 2360 ~ 3100mm Variable
Standby sound noise: Less than 5008 (A}
Large Disp. Application 250mmes

simulallnn system directly
vlbrntmg vehicle wheel

Max. Acc 1oom/s T2smis
Max Vel 2.0msa

Max. Disp 280mme e
Frequency Range 0.1 ~ 50k

High furequency Multi axis Multi point simultaneous vibration test system

It is composed of a muiti-point 3 axis simultaneous Vibration

Test System composed of two vibration generators in Z-axis,

one in X-axis and two

In Y-axis.
- The system balances and cancels moment force by two points of
Vibration inputs.

- Simplified fixtures for long sized lest samples, high frequency
range up 1o 2000Hz

Specitication
Excitation Direction X-Ain YAnls Z-Axin
Excitation Farce. 26.4kN 29.4KN (SINE) 29.4KN
Max. Displacemant 250mme®
oS —— sHe~ 20004
oo sz Adaptabie a the 520 of specimen
Wbraton Geneeator 1 2 2

A total of 10 vibration generalors (8 vertical and 4 horizental) and a
4000 by 3500 milimeter large size table allow the simultaneous
6DOF vibration testing. This versatile platiorm is ideal for tasting
large items such as railway cammage parts.

Specification
Excitation Divection K-t YA ZAds.
Excitation Force. 80N ThN 96N
Max Disp. St
Froquency Range 2Hz ~ 150Hz
Tabée size 4000mmx3500mm
Vibration Genarator 2 2 [
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Enviromental Test Chamber

Temperature, Humidity & Vibration combined simulation system

Replication of Combined Environmental Stress

Industrial products are always exposed
to environmental impacts, which are
“climate’ and ‘physical’ environmental
impacts. These are not separately
impacting, but in intricately intertwined
way as a combined stress. We offers
temperature and humidity chamber with
vibration simulation system and meet
the customer's requests immediately.

Docking Image of Combined system

Chamber e
Coupli
e
zzzey
Vibration T Vibration
Generalor ! | Generator
Direct coupling Coupling with & coupling shaft

45 Environmental Test Chamber Temperature, Humidity & Vibration combined simulation system

Features

§

Centralized control system

By adopting a centralized control system, it can control i —
whole system not only vibration, but also temperature

and humidity.

Various option

We can offer a variety of options such as a side door, a back door and a see-through door.

Chamber base direct coupling method

IMV vibration simulation systems as of i , J , VS series ( with some exceptions) employ Direct Coupling to dock the vibration
generators to the chambers. It eliminates troublesome works of connection shaft replacement and loss of excitation force. It
also eliminate necessity of specimen remount in the chamber,

Moving attachment for shaker
Shaker and chamber can be separately used moving smoothly on rails.

Items needed for selection of Temperature/Humidity Chambers

Presents of information about following items are requested for estimation.

Working volume

Working volume size meeting to your specimen size

Temperature range

Upper temperature limit and lower temperature limit fulfilling the conditions of the projected tests
Humidity range

Humidity range fulfilling the conditions of the projected tests

Temperature Up and Down times

Temperature Up time and Temperature Down time needed for the cycle operations of the projected tests
Load Condition

Mass, Material and Calorific value (if any) of specimens

We are pleased to offer the Temperature/Humidity Cambers which will fulfill all requirements of above items.

Test Chamber , Humidity & bined simulation system 46



Lineup

Lineup of Temperature/Humidity Chambers

Advanced Features of New Products

mSmaller Foot Prints and Easier Maintenance

~The foot prints are 20% smaller') compared with those of the conventional
verticaliharizantal excitation changeover system lo make
installation sasier.

*With simplification of slevator mechanism, total system mass and risk of
failures are reduced

MEasier Access, Improved Safety

~Work to mount specimens is easier than ever by opening one side of the
wvibration generator.

«Revolving light with buzzer is equipped for more safety

mExpanded Feasibility

«Different types of combined environmental fests are possible by one
Temperature/Humidity chambers) using the vibration generalors of
corresponding types arranged in line.

«By adding the optional Horizontal Base Floor to the system made oriented to
wvertical tests can be converted into conventional vertical/hornizontal change
over system,

1}In house comparison 2) Dno single sot of Cambired orviroreronta] chambo: s ussbla et same fma

Standard Specifications

+ Volume size: W1000xD1000xH1000mm

+ Temperature range: —70°C ~+ 180°C

* Humidity range: 20 ~ 98RH1)

+Temperature up rate : 1°C / min or faster (curve gradient))

+ Temperature down rate: 2°C { min or faster (curve gradient)))

1 Fuamicity o
2) On requost

Corresponding models

+I-series; 210, i220, 1230, 1240

+ Jseries: J230, J240

*VS-series: VE-600, VE-1031, VE-2000, VE-3000

o loss 78 Svilanle for each series.
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Temperature/Humidity Chambers for Multi-axis excitation

Achieved Specifications
- 1) There are ranges where humidity or temperature is controliable
T
i e 2) On requast

y for Multi-axi
* Volume siza: W1000xD1000xH 1000mm

* Temperature range: —70°C ~+180°C

* Humidity range: 20 ~ 9BRH)

~ Temperature down rate ; +20°C—+—70°C_40min. (curve gradient)r)
* Temperature down rate; —70°C—+180°C 40min.{curve gradient)?)

Horizontal/Vertical excitation changeover Temperature/Humidity Chamber
Achieved Specifications

tical o idity
Chamber

* Volume size: W1000x01000xH 1000mm

« Temperature range: —40°C ~+180°C

+ Humidity range: 20 ~ 98AH )

+Temperature down rate : +180°C——40°C 100min. (curve
gradient)s)

+ Temperature down rate; —40°C—+180°C  50min.{curve
gradient)s)

Advanced Feature
A Single Temperature/Humidity chamber is used coupled with bath of
vertical and horizontal vibration table

Large Temperature/Humidity Chamber

3 Achieved Specifications
'L' =i S— Large Temperature/Humidity Chamber
- Volume size: W1800xD1900xH1500mm

«Temperalure range: —30°C ~+80°C
: + Humidity range: 60 ~ B5RH1)
-V . - Temperature down rate ; +45°C~»—30°C 35min. (curve gradient)
= «Temperature down rate: —30°C—+80°C  26min.{curve gradient))

Advanced Feature
The tests of large sized specimens as car seals, cut out bodies of
cars, large home appliances are possible in large space

1) There are ranges where humicity o lempariure s controllable
) On request
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Vibration Controller

Single controller supports all.

The vibration controller is a unit that
faithfully enables and implements the
tests that our customers need. IMV has
always conducted all the development
of all the hardware and software of this
important system in-house. IMV strives
to make complicated tests easy to do
The K2 system offers enhanced
functions and operability based on the
most advanced technologies and
incorporating feedback from our
customers.

User-friendly Interface

Intelligent Control Capabilities

== E-mail notification  Data saving

T K2 outp

Web monitor

s anf data grapt:




Application

SINE

Vibration Controller

Installation kzis compatible both with OA desks and instrument racks

RANDOM

Control Dynamic Ranga

Number of
Input Tar
Input €
Char

Max. Ir

K2 Sprint

CAPTURE

S While inheriting all of the perfarmance and features of the K2, the K2 Sprint
== ffactiveness 2-channel hardware. K2 Sprint is best Adakoy

suited to single monitor channel aperation

Variations from K2 ® Input (No expansion)

Integrated Cantrol System




Application




Optional Unit

Vertical Auxiliary Table and Cubic Fixture

Vertical Auxiliary Table (Head Expander) Options for Vertical Table (Head Expander)
If diameter of the specimen is larger than working surface of the table of vibration generator, the specimen should
be mounted on the head expander directly or via a fixture. The larger the specimen is, the lower usable maximum Guide System, Additional Air Spring Table Carrier

frequency tends to be. Select a head expander based on specimen size and the maximum frequency required.
Usable head expanders vary accerding to the vibration generator. Refer to the table below, 5 i 1 o 1

P o 0 "
o e ==
. Guids System = )
TBV-AIE  TBV400  TBV-500
o Reinlorcing the suppart capabllity of head axpander can foading
¢ increass the maximum loading mass. required for the heavy head expander. You Can Tmove 1he table carmer
@ ¥ i ri when not in use sa that It will not get in the way.
This is suitabia for a specimen that tha centar of gravity is high or
TBYV-800 off-centared,
ianal load support air spri 1he head expander
enables the vibration genetalor 1o load a fixture of a specimen. those ans
L5 oy, LT ilay. and shaker model in Souares. heavier *Some madels do not
EN-series i-sefies EM-serios J-series Syppertihe cptiiatiove.
230 240 250 260 2801 J230 J24a0 Jas0 J280
Table Lifter Mechanism High Frequency Use Type
o =] o o it reguces loading and unicading This is & fight, magnesium head
c p Iator required for the beavy head expander of duzl cones with a
e 0. 24 > axpander. Space can ba used conical pyramia shaps that
3 o o o affaciively. schisves considerably damped
[+} o o o high resonance frequency.
o o fe3 o
o o o [+]
B | © o o o o 3
125 o o o o o o
45 o o o o o o )
a0 = o o o o o -]
= o o ) o o 0 5
7 o o o o I Cubic Fixture
180 o o [} o o .
o o o o o Use a cubio fixture when a specimen must Typeh
5 be tested not enly in one direction but be Modal Disrsionsiinm) | Masslk) Mk EreqiH2)
o] o also in the X, Y, and Z axes. There are two TOIAISOLHA —— BS ——
; ic fi ¢ TCLATSOLM 4
VS-series K-series For Transportation IMV cubic fixture types :A and B. You can
00 VENG: 2k o : 50 K CE3103 CEsb2 CESiOR i i TOIAIB0LIA 65 =
VESDO VEI030 VE103] VEZ0OO VESO00 KOI0  kOSO KOBO  CES103 CES02 . CE3IO gnanh span\mnhmealdg of the type A TCIAIB0E M | '60¢180X160 a8 | 2000
fixture. You can attach specimen to the T =
o sides of the type B fixture with specimen TCLAZOOT | 200X200x200 B8 ~1000 Model ";’muaﬂﬂf'u with
2 = 9 - = 4 ‘P o 2 & - g mounting plates as shown. TOHAZEGTIA 1as .&,,Tm mnm.mm
o o o o o o o o o o ooty | sswesmasn iy ~ss0 3 o
o (s] =] ] o o =] (=] o a TOHASO0-A 20 ::vllm( model [Ds are
o o o o o o 5] o o Type A z Y TChAJOn{H | 300%300x300 14 e written in squares
o ) o o o o o <] <] o
o o (] (] (o] (5] (5] 0 fs] (6] [e] Type B Mounting Piate
a ) o o o o o o o o % Dimensionsimm)  Mass(kg)  Max. Freq.(HZ) Mol Masstkg)
o Q o o o] o (¢] o Q o a 3s TCUBIE0RA 15
Q o c © o ) o o [: o BRI i =] s AL BT 1
g i . . k & & 3 4 - TCIBIEDFA 17
o o o : L’ c'\ : ' L 160%180%160 ?g 2000 Ec"'f‘,wp“ 13
o o o o o o POO@OTE00 5 ~2000 el o
o o o a o
20 TOABE50-A a5
o o o o o 2HE0REOXZE0 4 ~1000 TCHERS0EM 82
o o o o
20 TCLBS00PA [0
o ) o o oEee 1a 0 TCHB300EM a5
ot MV You
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Optional Unit

System and Key Feature of Horizontal Tables

Horizontal Table T-Film Bearing

A horizontal table is necessary to test large or heavy specimens horizontally. The horizontal table is designed to
oy of wavelorms, and support heavy loads

make almost no friction on horizontal direction, provide high accu

side by sida under tha the
o upan. T-Fim

e -
System and Key Feature of Horizontal Tables Bearing table which . fat een act .  Iabs and

has wo types to allow you 1o select the

Principle Support of the table using o

Feature Friction s low. " "
: Options for Horizontal Table
Reminder o sustate for 1

. Gear drive direction changer Motor drive direction changer
Slip table type
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Optional Unit

Fixure, Air spring base, Load distribution table

Fixture

IMV recommends various types of fixtures according to
the test conditions. Besides of Cube and L shaped
fixtures which are popularly used, IMV can offer appropri-
ate fixtures for customer's test specimen

Vibration Insulation
IMV offers optional items that reduce a transmitted floor vibration from a vibration generator to affect to other
areas of structural elements

Insulation pad Air spring base
The simplest way to insulate vibration; just lay the pad under the Alr springs placed under the
vibration generatar. column base directly supports the

vibration generator. The air spring
base method s significantly

in damping high frequen-
over 5Hz)

Reinforcement

Load spreader base

The load spreader base
distributas the load when
in

2d on a floor with low
wable fioor load
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Optional Unit

Sound booth for blower, Concentrated suction, Flexible duct connection Others

Sound booth for blower

Sound booth for blower of Air-coaling simula-
tion system which lowers the blower noise. The
noise falls by 20~30dB at most.

Concentrated suction

The conventional air-cooled vibration simulation
system sucks air from operating room and
cools the vibration generator, while a concen-
trated suction is the way of sucking air from
outside, which prevents the change in room
tempreture and ambient pressure down.

Flexible duct connection

When operating vibration generator with horizontal table, the blower ducts should be placed in the position for use
in such direction as switching. With the flexible duct connection, it reduces its burden of replacing
Completed in Switching to Vertical

Test in horizontal way Switching to Vertical

Optianal Unit 60



Technical Guidance

For Installation of Vibration Simulation System

Basic units used for vibration test

There are four important basic units for vibration test,
They are Force [N]. Acceleration [m/s?], Veloacity [m/s]
and Displacement [mme=]. Let's start with the force. The
force “F° required to give an object of mass "m*
acceleration "A” is:

Sl units. Gravitetional units

F - force ) k]
F=mA n mes el el
A scceleration  [m/ss] 6]

That is ta say. when the acceleration of 1 [m/5%] is
applied to a mass of 1 [kg], the required force is 1 [N].
And gravity acceleration *G” eguals to 9.8 [m/s7].
Assume here we have an object maving on sine wave.
The displacement is;

D = Desingt
The velocity Is obtalned by differentiation of the
displacement. Therefore:

-
V=
V = whncosart

The acceleration is obtained by differentiation of the
velocity. Therefore;
av
A=
A = —wDosinat
As we substitute
w=2nft
We have formulas indicated only in amplitude;
V = wD = 2nfD D : Displacement [mes]
A=wD=(2nf)D V: Velocity (m/e]
A Acceleration  [m/st]

Followings are waveforms for displacement, velocity and
acceleration.

D

A AV AV,

Velocity V _::D:\\/\/\,/
o) a

Accsleration AW::\/_\/\/ ¥

We get below formulas by transforming above.
.
= 2
A=-P-
V= 2nfD

P—
0= tamiye
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In vibration test field, we use “d [ mm®® ]" for the peak
to peak displacement. d
So all the above formulas are substituted by agao

A
t=
2V 1 : Frequancy [Hz)
A=Y p . Accelerstion  (m/e")
Bad Vi Velosity [més]
V= 2000
d : displacement  [mmi™]
4= B000A
anf

Let's try examples;

Ex 1) Iff=50(Hzand d=2 [mm] then:
v 2T » SXDE0A . 6314 /]

_ (enf)m _ axmrex50o@ _
A= 20N Coon 2 =987 /s
0 A=100[m/esand V = D.5 fm/s] then:
t= A= 00 =aiap
2nv = exmxos =31
. 5
d= B00OV: DS =5 tmme)

le) on the

Please see Convertion Chart (Exchang
last page. and use it for calculation.

About [dB]

We use "dB" as a unit when we talk about physical
proportion, Especially, in a case the value is thousands or
millions of times muitiple of a reference value, we use
logarithmic scale "dB" instead of linear scale, This Is
suitable for our sense and it is a proven fact. "dB" is
expressed as following:

& Al Ay = comparison_valug
8=201l0g 4, (dH) Ao = refarance_valus

One million times is:

=20 iog 1000000 = 120 (4g)
Not only It reduces the digit number but also simplifies
calculstions.
For example, 25dB and 30dB makes 55dB but if you do it
ina linear way:

25[dB]=20logA A=10% =17.78

30[Bl=20g® B=108 =3182

AXB = 17.76x3) 62 = 562.3 = 5508 (25+30) dB=5508
Now you see you can use addition instead of multiplication
by using "dB". Followings are conversion tables for “dB” and
multiple.

® o a1 1|38 W m| W ® W
Miigh 1 101 142 141 20 316 10 36 100 1000

g 0 =01 =1 | -3 =8 -0 -0 -0 -4 -=0
Migle 1 089 0891 0709 0501 0316 0.1 00316 001 | 0.001

Use of Logarithmic Graph

‘We often use logarithmic graph when we need to plot

data for vibration testing or the other physical phenomena.

On the linear graph, we can read 20 for Y when X is 100,
But we can hardly read Y when X is 10 or 1. whereas on
the logarithmic graph. we can read Y when X is 10 or 1
as 4.5 or 1. In fact, we can read the value even if it is
1/100 or 1/1000 of the maximum value. We use
Iogarithmic graph for the benefit like this

Graph for Sine Test

We often use the graph like below when we execute
sine vibration test. This Is a log-log graph that we
learned before. Asymptotes of disp., vel. and acc.
staying constant are there. Let's start with a
asymptote of constant velocity. From the formulas we
learned before:
A Acceleration

A=2mv 1 1 Frequency
V! Velocity
Here we can read that acceleration A is enlarged 10
times when frequency f is get higher 10 times. On the
graph below, we see the acceleration turns to 100 m/s®
from 10 m/s? &s the frequency goes to 100 Hz from 10
Hz. In case of constant displacement:

A= (@nf):0 O : Dispiacement
Here we can read that acceleration A is enlarged 100
(10°) times when frequency T s enlargad 10 times being
proportionad to second pawer of f. On the graph below,
we see the acceleration tumns to 100 m/s® from 1 m/s®
as the frequency goes to 10 Hz from 1 Hz.

1000
5 | Contant Accaleraton
E00
§ 10 ——— Constant Vedocity
Constant Dispiscament
l\ 10 100 Tk 10k
Frea. (Hz]
Constant Displacement

That is to say. when velocity or displacement stays
cgnslanl. inclination of asymptote is settied as shown
above.
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Technical Guidance

Vibration Insulation for Vibration
Simulation System (VSS)

When you operate VSS, its vibration ig transmitted to the
building and or other facilities through the floor. Especially
in the frequency range 2 to 20 Hz. even a small leakage
of vibration from VSS can cause large sffect on bulldings
because they have their own resonances there. Therefore,
VSS needs vibration insulation system. Followings are
some exsmples.

1) No insulation
Eoe £ force
v All géneratag torce by the vibration generstor
Vioration I8 transmitted to the fioor. it may §ive rise
Ganetuior building Bnd or other facilities ther
resonances. The vibration generator itselt
sametimes may (UMD ue &nd down.
2) Body suspension
Elastic objects or Air springs
Foe 1MV takes this method except for compsact
;5 saries, It may limit system’s max
1 gisplacement when frequency Is low. (See
“Limitation of maximum displacemant”) In
@ Vioation ® UGN & Case, you need 10 (X the body
Genarator

suspansion. Than the vibration is
ansmitted to the fioor

3) Bottom suspension

- Elastic objects or Alr sorings
Vibretion It has aftect of insulation like body
Genarator Euspansion but it can alsa cause (steral
e o mation at low fraquency (Sea P.45.

4) Isolated foundation

Fle

= This Is the best way of
Vibration vibration insulation.
Gansratar Genarally. the mass of

foundation should be tsn
times heaviar than the
rated force of the system
in ket rumher. Narmatly, the
Faundation mass of foundation should
be twenty times heavier
than tha rated forcs af the
‘system in ke number.
If you ars interested in this
method, pleass contact us.

63 Technical Guidance

Limitation of maximum
displacement

There are several ways of vibration insulation. These ways
all bring limitations on maximum displacement. In case of
body suspensian. VS8 reacts against movement of the
sample.

Vibration
" Generator

Especially In the case of body suspension.the vibration
generator body will be excited by the reaction force. If
the excitation freguency is of 2~ 7 Hz where the
armature suspension system and the body suspension
system may have their resonances, the armature and
body motion should be of almost 'anti-phase’ causing
that the absolute value of available armature
displacement is badly limited. It can be expected that
only 10mm displacement is available for 51 mm®* rated
vibration generator. If you take the means of “Isolated
Foundation®.the effective mass of the foundation plus
vibration generator body could much heavier than
specimen/armature assenbly, Therefore, limitatian for
the di can be i

Noise control

Whan the vibration simulation system Is Installed. it is
necessary to think about the noise. There are several typas
of noises such as excitation noise, suction noise (for the alr
cooling system), blower noise, blower exhaust noise, and
power smplifier’s fan nolse, etc. so, there are several ways of
naise control. The excitation nolse might exceed 100dB at
maximum scceleration 880m/s* The suction nolise is about
90d8, and blower noise + blower exhaust nolse is about
B0OdB though It differs depending on the model.
1) Installing the blower outside
A fow  yipration
Genarator
-

 blower
-

This is & general simple methad, The blower noise and the Diower exhaust
naise can be reduced. But it doesn't change the suction nolse or the
Ex0itation Noise of the VBFetan genesator.

2) Sound booth
A. Vibration generator and blower

Aif Intet Air Outlet
—

It faduces the excitation naise and the blowes naises

B. Vibration generator only (blower is outside}

s t

-

The excitation nais= and tha blower suction nolss ara lawarsd.

C. Sound booth only for blower

= L

——

The blower raise falls. It doesn't chenge the suction noise nor the excitetion
faise of the vibration generstor.

3) Concentrated suction type

-

The suction noise of the vibration generator falis by about SaBl. The intanded
purpase must be to take air from the outside without using the aif in the
{ciean roam etc.)
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1 d d Environmental Event Recorder TR-1000
Re ate Pro u Ct Temperature & Humidity sensor is built-in, so it checks the data on the transportaion route to evaluate the transportation

means. With the tailoring function. It is possible to define the acceleration test for the vibration simulation system. The exclusive

Accelerometer Variation software of TR-1000 transfers the results of tailoring to the controller, and makes the vibration test reflect the actual
environments more realistically.
MProfile
O 3-axs accelerameler and lemperature & humidity senser
are builtin
Accelerometer © Al channels simulianeous sampling
IMV has developed and manufactured eccelerometers using nomemade tranceducer elements. so we offer ‘,{E‘E:(:;E:gkmpg‘f;g;”mfy“”m5t“"""“
i it if vil ion pi ) 2 2
wide variety of vibration pickup. (Oplion: Max. 2 ocs. of F-axis acceleromelers Total 9ch )
i N O Easy data transter with USB port
WSmall VP-A1PO EMSmall VP-A1P1Z O Rachargebis fithium battery is builtin, 53 na nesd to be
= Tremr e axchanged
¥ 5wz, a2 e B 08 O Bulli-in batery revords continuously up 10 4 days

External battery for long-larm record
) MicroSD is used for dala memory card (Max. 16GB)

MSoftware

Voage 15~ 95

g

il
I
!

S | {hscessory saftwass) O Display wavelom of recording data » PSD display
T lnean | Wewme 18 2 froge b pulll Frrepean O C8V output of each waveform data .
L6 e S o v G {Optional software) O Records GPS positioning data and display link map PS positioning data display
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IMYV Test Lab Network

IMV Test Lab Network provide customers a full-support

The best partner IMV offer a full service in 3 major cities.

Since 1988, IMV has been picneering the
test lab business in Japan. The service is
available in Tokyo, Osaka and now in
Nagoya. Well-developed facilities became
more convenient and familiar to you

TOKYO

Test Lab.

OSAKA Test Lab.
By,

R ——

o

" !

NAGOYA

Test Lab.

IMV is the first company with test laboratories
for vibration simulation and shock testing
to be authorized by : ISO/IEC 17025

All of IMV's test laboratories are authorized as IECQ independent test laboratories, equipped with quality control management
system in accordance with international standard ISO/IEC17025 (JIS Q17025), specifying testing ability and test laboratory
calipration.

We see It Is trend that the companies operating quality management system (ISO/TC169489) for Auto Industries and the
companies who are taking cutsourcing for tests prefer to use the test laboratories awarded qualification for ISO/TEC 17025

[Outline]

(DCertification number : RCJ-07T-01

(@Authorization organization : Rellability Center for Electronic
Companents of Japan (RCJ)

@ Authorization date : December 19, 2008

@Authorized field : all fields of vibration simulation test and shock
test 1o be performed at test laboratory

67 IMV Test Lab Network

Service

[Vibration test - Shock test]

Sine, Aandom, Sine on Random, Random on Random
Sine beat, Sine burst, Measured wavelorm, Shock
{Classical shock, Shock Responss Spectrum),
Single-axis excitation, 3 tation, 8 DOF
Multi-points, 16¢h simultas sampling recording

[Deslen and manufacture of fixtures]
Material: Alumninum, Magnesium
Process - casting, welding and bolting

[Temperature - humidity/vibraion - combined environment test]

3-axis simultaneous excitation under the combined
environmant

[Test Mathod Consulting]

Guidance of the standards and selection of the test zontal Table
mathod

[Test tailoring ] -
We can support our customers by measurements of
actual environments, figuring out fest specifications to
offer us called tailoring and the concept
of Cumulative fatigue spectrum.

[Consulting]
Loca

[Vibration measurement - Analysis]

Spectrum analysis, Transfer character, RPM analysis,
Frequency analysis

[Modal analysis]

Using suitable slectro dynamic vibration generator
and analysis equipment

[Vibration measurement - Analysis consulting |
Find problems and design the measurement «
analysis plan

ation tast seminar]
larly h 1 Tokyo Other sites : as requested

[Education and training]
Explanation for Test methods and System instruction

Fall - 8hack vibiation simulation system

IMV Test Lab Network 68



Coverage & System

Service Area & Management System

Network

Osaka

Engineering Service Tokyo

Engineering Service

Nagoya
Engineering Service

Global Network

Russia - IMV Oversea Engineering Service
UK. ' Ostec Enterprise Ltd.
THP Systems Ltd
(IMV's Consultant for global markets.)
L]
— 8 |
2. e
India .
Sams Advance Climiatic Technologles ~ Korea
e ABC MTS Inc S.A.
= General Utilty Lid.(GU) “Team Corporation
| RCT Co,, Lid
Taiwan
— . o KEISEIKING ENTERPRISES LTD
MAGIGDOT CORPORATION.
China
Shanghai Espec Environmental Equipment Ca., Ltd.
Suzhou Sushi Testing Instrument Co., Ltd.
Malaysia Indonesia
C. Melchers GmbH Ca. DAINAN TECH(S) PTE LTD.
YNKC Advance Tech S/B YNKC Advance Tech S/B.
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Quality & Ecology

Contribution to Quality and Ecology

We achieved the award of ISO3001(the International Standard for Quality Assurance System)
at Osaka factory, ISO14001 (the International Standard for Environmental Management
Systems) at Osaka site facilities, which are mainly engaged in developing, designing and
manufacturing Vibration Simulation System.

Global Standard for Quality Control Quality Policy
Acquisition of 1S09001 IMV offers market competitive products and services

IMV implemented the most
erigent qually contiol. cemubing Specification | Delivery date | Readiness
m fraiity

in the award of IS09001(the
International Standard for Quality
Environmental Policy

Assurance System) at Osaka
factory. IMV has a firm commitment
1o provide customers with the best
services and products with the
highest quality.

All IMV managements and employees, as a corporate social
responsibility, are fully awara of contributing to protaction of the
global environment, and pursue the betier environment in sach
workplaces

Standard Establishment for
Enviranmental Management Systems (EMS)

Acquisition of ISO14001

IMV always promotes business
activities in harmany with the
global environment. IMV pursues
environmental conservation
activities,

1. All IMV managements and employees commit the goal-setting
and implament the sustainable reform of environmental
management

2. IMV endeavors to achieve resource- and energy-saving, and

commit 1o designing, dveloping and manufacturing of
environment-friandly products and supply of services.

3. MV comply with the enviror ated bills and r

and complete envirsnmental management and prevention of
environmental poliution.

4. IMV assures that this quality is carried out thoroughly and
publicly declared

Energy Saving Type Vibration Simulation System [ECO Shaker]

Electrodynamic Vibration generator requires a quite large power consumption. IMV has self-developed
ECO-shaker which automatically calculate the optimal electrical power resulting in a substantial reduction
in power consumption and COz emission. We keep developing our products which are kind to community
safety, comfort and ecalogy.

Intelligent Shaker Manager

?ildi.gnnl

\technology

\\ /

é : i ? J
"Saving Energy technology” ‘

ISM-EM EM: Energy Manager
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Corporate Profile

Specification

Osaka Sales Office

2-6-10.Takejima.Nishiyodogawa-ku.0Osaka-shi 555-0011

tel. 06-6478-2575 fax. 06-6478-2537

Tokyo Sales Office
Koyo-Bldg. F9 Hamamatsu-choMinatoku,Tokyo 105-0013

tel. 03-3436-3920(f%) fax. 03-3436-3921
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Conversion Table

Relations among Fi

y, Displ

ity and Acceleration in SINE V

VELOCITY [cm/sec)

o

& ¥
KoK LS
X

s
X

(Displacement)
(Velocity)

(Acceleration)

3

FREQUENCY (Hz]

O=d (mm]

_ 2nfd
10

_(2rn*
A=pog @ (m/secs)

v [cm/sec)

f . (Frequency) (Hz)
Note) D. V and A Is single amplitude. 1G=8.8m/s®

How to use the chart
1) 1=50Hz, D =1mm
V=31em/sec, A=98m/sect
2) f=100Hz. V=100cm/sec
D=1.8mm, A=630m/sec*

3) =800Hz, A =60m/sec?
D=0.0042mm (4.2um), V=1.6cm/sec
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