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VIBRATION CONTROLLER
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MIMO vibration controller is mainly applied in aerospace industry, civil
construction, mechanical engineering, vehicle engineering and scientific
research. Especially vibration simulation testing on larger structure
products (system) about reliable vibration and anti-seismic performance,
such as rocket, missile, aerospace aircraft component, transport vehicle
and civil construction.

With product structure complicated and volume large-scale and heavy
duty, single vibration testing can't reach the specified testing requirement,
because it can't provide enough force and simulate multi-dimensional
vibration environment that product will face in working process.

MIMO Vibration Controller (based on PXI bus structure) adopt multi
DSP parallel processing technology and distributed modular design to
reach vibration control with MIMO, multi incentive uniaxial and multi
incentive multi-axial. Through studying vibration control theory and
technology in multi synchronous/asynchronous and multi-axial, develop
matrix decoupling, diagonal priority matrix compensation, partial
coherence technology and the plural heterodyne method. Combined with
more than 10 years accumulation of advanced technology in the closed
loop check system, system identification and adaptive control, now we can
make MIMO sine, random, typical shock, transient impact (seismic wave
simulation) and road spectrum simulation.MIMO Vibration Controller is
suitable for electric/hydraulic vibration table. You can choose ODM
(output driver module) and IAM (Input acquisition module) based on
your demand to reach 16 channels or 64 channels. Perfect control and
auxiliary function will do your favor to successfully complete MIMO
vibration test.

01



=408zt Control Model

ZaRTiRMEH

Multiple synchronous vibration control
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Multiple asynchronous vibration control
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Multi-axial and Multi Degree of Freedom vibration control
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King Design MIMO sine vibration testing is mainly applied in actual environment where sine vibration happens, E.g.: rotating
machinery and helicopter rotor structure. Different from the control of single sine vibration testing, MIMO Sine Vibration
testing not only need to control multiple control points on the specimen itself to meet the requirements of the preset signal
amplitude, but also control the phase relationship among response signals of control points. Combined with the relative phase
correction technology, software adopt adaptive matrix decoupling compensation algorithm to make quick response to non

linear system, resonant frequency and load change, to make sure accurate closed-loop control of complex system,

Sine controls 1\]\1.'.1] accurate value

Amplitude Error: +1.0dB Phase Error <1°

BRGINBEWEIR Software Functions

1. {2z JJn SEE : ATF90dB 1. Dynamic Range:>90dB

2 j ; 2. closed-loap time:10ms (won't affect by number of output channels)
54 3, THD:<-100dB

- 1. Frequency Range: 1Hz~5000 Hz

5 5. Analytical Spectral Line: 512~4096

6. 6. Phase:-180~180

T

Impedance matrix: identifiable or import
8. Advanced Option: rectangular matrix control, multivariable control

o
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King Design MIMO random vibration control function can control real-time
synchronous/asynchronous vibration of 16 uniaxial vibration tables, realize multiple degree
random vibration environment simulation. And accurately, quickly and safely recreate various
reference target spectrum. MIMO random control connect focus priority matrix compensation
algorithm with Impedance matrix updating algorithm to make quick response to non-linear
system, resonant frequency and load change. With partial coherence technology, we can
accurately and quickly identify MIMO system resonance point
and anti-resonance point to ensure the stability and reliability

of system control.Random control typical accurate value.
Amplitude Error: £1.0dB Phase Error <2° Coherence Error: 0.1

B IHEEMIR Software Functions

1.5 SEE : AF90dB ; 1. Dynamic Range: > 90dB

738 :1Hz~4680 Hz; 2. Frequency Range: 1Hz~5000 Hz
3.5 7% : 100~3200ai% 3. Analytical Spectral Line: 512~4096
4. ;?4{,: 0~1; 4. Coherence Coefficient: 0~1

5.4 5. Phase:-180~180

1 -180E~18
B« BT
SRS © KM,

6. Impedance matrix: Identifiable or import

o

Advanced Option: rectangular matrix control, multivariable control
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MIMO BBt iRENEHITNEE Typical Shock and Vibration Control Function

ThEE#EIR Function Overview
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Traditional shock testing is mostly operated on single vibration table. To better simulate actual shock
environment that product encountered, use MIMO shock testing (several vibration tables)
in the lab, save testing time, make the stress distribution more reasonable, then to
effectively evaluate the product reliability.King Design MIMO typical shock control
function can accurately and quickly compensate system nonlinear and time domain
change, based on cross-coupled compensation,
update frequency response matrix, coherent smooth
adaptive control and matrix compensation waveform
control.

R {EIhEEME IR Software Functions

XF90dB 1. Dynamic Range: > 90dB
MeTERZil . A i 2. Pulse Type: half-sine wave, Forward sawtooth wave, after sawtooth
5. EhgR i wave, trapezoidal wave, rectangular wave, Bell-shaped wave, and
0.5~3,000ms triangular wave
MIL-STD-810 F b 3. Pulse width: 0.5~3,000ms

e

T'olerance standard: MIL-STD-810, 1SO. user-defined

20Hz~48kHz,

Sampling Frequency: 20Hz~48 kHz, automatically adjust based on

pulse width and compensation setting

6. Frame Size: 256~ 16384, automatically adjust based on pulse width
and compensation setting.

7. Impedance matrix: Identifiable or import

8. Advanced Option: rectangular matrix control, multivariable control

IIEEHTIR Function Overview

EHpE G LR ENIRM AR FEN— 2 RNBESIhE | R, XK TRES
MEEERYE. BRR@ENKE TS, SWMEHRIIMIMOBS b HiRshiZ I ThAERIE
HEFRRRSY , RAMENRAREEANE TR ERSNRECERSSNEIENTE
HEZE  BENTEEIFGELE. BRSNARDIERERIFIOENHR  RXBIBESPE
fran#Ris |, ANEHL Bellcore HR/ERIRERS.

Transient shock control can simulate some measured

transient shock (E.g.: earthquake, initiating explosive

device transient, other high-freq shock, road bump

hock) on vibration table in the lab. King

and drop

Design MIMO transient shock and vibration control
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function can identify system parameters by trial test, use superior system decoupling algorithm and adaptive control algorithm
based on relaying culvert number and error correction. Even for non-linear, strong coupling system also can get better control,
truly recreate transient shock vibration environment (E.g.: Bellcore$ Standard Wave).

ﬁ#mﬁﬂﬂﬁ Software Functions

. EBHIEhASEE : 90Db ;

1 1. Dynamic Range : 90dB

2. BiRRN : IE3%. B%AE. SASSEIE ; 2. Waveform: Sine , white noise, Import the measured data

3. RS ATNHIEAEE | ECONTHHI. txt3A, 3. Support for importing measured data format: ECON binary,
UFF, ECONEgig™H ; TXT,UFF.ECON road spectrum file

4. FHINE © 20Hz-48kHz PIRIBS AR BB | 4. sampling Frequency:20Hz-48kHz, Auto adjust according to

5. Wik - TTiA16384 ; imported waveform

6. IRIIER: © ATHHRESA 5. Frame Size: Up to 16384

7. BRIE - Kb, '3:'77 FEiE

. Impedance matrix: Identifiable or import
.Advanced Option: rectangular matrix control, multivariable

IREMLIR Function Overview

EEEE R ERR SR BETRENERSE , ARERNBHLERE
HARPAD. YAOMETE. SEEEEFRITEEARNEE , STLSSRAETREA
RIS FEEBRTRPR , ARERLEH T EES. BRENFRSE. W
FHAIMIM OJE B & R REIE BTN BE AR IF I MR ™ G 2 [H B R SLAR AN I IR PSR
ERIEHEESFARD RS , EXRERNRNE BN R Z 28R
il CERRHLE A0S iR R A D TSE,

Road spectrum simulation testing is an important way to
examine vehicle component and vehicle reliability. But
traditional road testing cost plenty of manpower and material
and time. With the appearance of automobile road spectrum
simulation testing technology, we can simulate car vibration
(driving on the road) in the lab, provide low-cost and high-efficient plan for car testing. King Design MIMO road spectrum
vibration control function allow to gather long-time signal as target vibration spectrum, recreate vibration excitation that
product encounter on the lab vibration table, make the reality of stimulating complex car vibration environment,

EX#UJ&EE& Software Functions

1. EHIEASEE - 90Db ; 1. Dynamic Range : 90dB
2. #4@ - BEEE &H,ﬁ*ﬁygﬂgﬁm’]ﬁ’ﬁujﬂﬁt = 2. Data Source: Road spectrum file is generated by road spectrum
3 Sﬁiﬁi&ﬂ,ﬁ?ﬁkﬁﬁﬁxﬂxﬂﬂﬁﬁé%f DX, waveform editor

Road spectrum waveform editor support imported data format: txt,

UFF, CSV. ECON#ER ; 2
4, SRELERE - 20HZEI48kHz | IRIES A EEHRHE UFF. CSV. ECON data format

o . 4. Sampling Frequency: 20Hz~48kHz(according to sampling

%= pling Freq g pling
5. RIE »\m%unﬂ\maq , SREppmEx; _ freauencyofimportedsignal
6. BEIAEENG - ETRHRELEA ) 5. Duration: several seconds ~dozens of hours, related to the sampling
7. = Jilfb[ﬁ_ ‘K RS *‘l Tr - }t‘?ﬁ!} parameters

1o

Impedance matrix: Identifiable or import
. Advanced Option: rectangular matrix control, multivariable control
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= @M Product Specification

35 % £ ControllerModel | MI-8008 | MI-8014 MI-8018 |

i} [ 8 [ 14 18 |
E T m;aut Channel 24 48 64
Output Channel | [ 16 |
&l Dynamic Range 1 120dB | |
3 Voltage Range | EATBE + 10 Vpeak A (RIF + 36 Vpeak |
i & 75 3. Coupling Mode ACEs. ACHY;, DCE4S. DCHEE. ICP, TEDS(Hi%)
38 3% % 71 Total Harmonic Distortion | <-105dB |
i i& [T ﬁa Channel Matching PE{E +0.05dB. #8{7+0.5° (DC-21kHz)
1% lﬁ L, Signal to Noise Ratio | >100dB |
& B Amplitude Accuracy 0.1dB (1kHz E%{EE )

=R ERE Product Performance

MIMORENIEFIZEEEEBE  Main Features of MIMO Vibration Controller

control 2-16 vibration table at the same time

.
.

lGALWJJm

-

Single set can up to 64 input channels

+ Based on PX1 bus structure and RTOS(real-time operating system),
adopt multi DSP parallel processing technology. High real-time
control

.

Realize the remote control through the gigabit Ethernet

.

5 functions: sine, random, typical shock, transient shock (seismic
wave simulation) and road spectrum simulation.

.
.

120dB dynamic range,random dynamic range>90dB

+

Sine frequency range up to 5000Hz

~mfi = Product Merit

MIM Oﬁﬂﬁﬂﬂﬁﬂﬁﬂ Main Advantages of MIMO Vibration Controller

* The adaptive control matrix

BE * Sine testing adopts subsection identification technology, High
BIENAEE AT  identification accuracy
+ Based on PXI bus structure, Network cable has reconnection function
WahRE. IR without loss of data, high reliability

* With high security, I
R , BE  transfinite spectral line, drive limit, vibration table limitation
emergency stop button

open-loop detection, effective to interrupt,

* Software running on windows operating system, GUI(Graphical User

erface), Easy to operate
+ King Design MIMO Controller don't need any special board card and
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