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Chapter 1 Outline of the System

1.1 Specification

1.1.1 Multi-RANDOM

(1) Control Method :

1) PSD control of the random waveform signal with the Gaussian nature by using the feed-

forward method

2) Real time waveform control by using the feed-forward method
3) Cross-talk control between each axis

(2) Control frequency fmax

: Maximum 10 kHz (However, it may be limited by conditions.)

(3) Number of control lines L : Maximum 3200 lines

(4) Control dynamic range :

(5) Loop Time :

(6) Input channel :

(However, it may be limited by conditions.)
More than 90 dB
Within 450 ms

(At 3 input 3output control, 120 DOF, fmax = 2000 Hz, L = 200 line,
cross-talk information average = at 8times/a loop)

1) Number of channels : Maximum 64

2) Channel type :

(Including maximum 32 of ‘Principle Control Channels”)
Principle Control channel / Control channel / Monitor channel
(possible to duplicate)

3) Control response averaging method : Average value control / Maximum value control /

4) Alarm / Abort :

Minimum value control
For each input channel, the maximum allowance spectrum data (PSD)
or RMS value can be specified for setting of Alarm / Abort.

5) Limit control function : For each input channel, the maximum allowance spectrum

data (PSD) or/and RMS value can be specified. When the response
exceeding over the specified spectrum can be forecasted to be
produced at the concerning channel, the system controls the
concerning spectrum not to produce the exceeded response over the
allowance and continues the testing operation without stopping
(however, the linearity of the controlled system is assumed for the
above forecasting). Optional function of ‘PSD Limit’ is necessary to
execute the operation as in the above by using PSD data.

(7) Output channel : (However, it may be limited by conditions.)
1) Number of channels : 16

2) Clipping :

Voltage value (specifying by o can also be added.)



(8) Analysis / Display data

1) Reference, Controlled response PSD and Tolerance

2) PSD of each input channel, Waveform data

3) Drive spectrum

4) Transmissibility : Controlled system transmissibility (control response / drive)
Transmissibility between input channel and drive
Transmissibility between input channels (amplitude, phase)

5) PSD for Monitoring, Limit control execution ratio

6) Transfer Function between Principal Control Channel and Drive Output Channel,

Coherence
7) Excitation Status

(9) Data save : Automatic / Manual
Display data save as CSV format
(10) Control operation information save and use
1) Storing of the test operation time information and continuing of test operation
(Partial execution of the test)
2) Storing the control information (Live data in operation) and continuing of the control
(Prompt mode)
(11) Additional software
K2/RANDOM (the random vibration control system for single-axis) is attached to K2/Multi-
RANDOM as standard. The additional option installed in K2/Multi-RANDOM is also usable
in its K2/RANDOM.
(12) Option : PSD Limit

7 New definition - K2/Multi-Random =@ =
File(F) Test definition(T) Operation(P) Edit(E) Display(¥) Window(W) Optien(Q) Help(H)

A s =H rj

Testsave Datasave Print Preview

Grpl ‘GrpZ |

Pause

Reference Level Response Drive Elapsed time Rest time Drive Limit Alam Ahort

i T O ¢

33.5964 0.00 2 0:00:15
dB

Reference/Response | XFR function | Operation status

Level
eference/Response] (o] 0.00
e R TR i

10000.0 M/s2Hz Gm1 e Response £E

e Reference

B Alarm upper

s Alarm lower —

B Abort upper s

P Q7

Upper graph : Control respose PSD

I
daptpl QR e E R =@

100000 MVEH cn

Lower graph : Drive PSD

NUM 7/19/2013 4:34:25PM

Display viewing of Multi-RANDOM



1.1.2 PSD Limit (Option of Multi-RANDOM)
(1) Specifying method : Monitoring level is specified for each limit control channel by PSD.
(2) Number of channels : ~ All the input channels available in the system are usable.
(However, the license setting is required.)
(3) Objective physical quantity : An Input channel having a physical quantity which is different
from that of Control Variable is possible to be used as a limit control

channel.



Chapter 2 Operation System of K2 Application

2.1 Outline

In K2 application, operation after booting up is executed by using a keyboard and a mouse.

When this application is started, a window shown as below appears.

All the names of menu in this application are displayed in the menu bar. The menus are to be opened
by clicking on its name while the available commands also appear in a list. The commands frequently
used are displayed as icons in the tool bar. These icons execute the commands or open the dialog boxes
corresponding to the commands by clicking on it.

Operation status of K2 Controller is displayed in the status bar. The state during the excitation

operation is displayed in the operation status panel.

File tool bar Menu bar Operation tool bar
|
“ Mew definitionf- K2/Multi-Random / =N ===
File(F) Test defjition(T) Operation(P) Edit(E) Display() Window(W) Option(Q) Help(H)
L Ve = "
e =2 [ﬁ [‘r‘j =1 d¢ -
I | i v 3 #
MNew Open  Test save Print Preview Ope. start

Relerence Response Drive Lirnit Alarm Abart

Test definition | Reference

dB

Level

! - 35 =
— m— :
(D s Syt oo € Sysam Conf.  Mutipls groups
s ... | XFR function data Not existing =
-4 Fundamental/Control Conditi
‘ &9 Multi-axis/Multi-point Contro Continuing exc. data  Notexisting
+“g ?c‘t:nf;;ﬁtem setting Module Configuration Opel‘atlon Status panel Increment
& antrol Reference ;
-9 Input channel Module ID Module type 7
] SyncTran Control Condition 000 4eh /O module TYPE-2
R ~.["] Data Save Condition 001 8ch Input module TYPE-2

Excitation System Environment
Exc. System Info. Systeml

Excitation group

L. tation group name  Grp1 Manual Opera’tlon
Test definition  putchanns tool bar
hannel name Module ID
tool bar chi ooo chi Pasttive

Timal output voltage 300 mVms

Armature Mass 50kg

Rating Information
Controlfreq. range  No limitation

— a Velocity Displacement

SINE 1000.0 m/s 0p 1000.0 mmpp
RANDOM Status Bar 030 m/s 0p 100 mmpgp
SHOCK 0.30 m/s i 10.0 mmnn L

« . 5

20, 19 16:39:19 Test definition is completed
<] m
S /

MNUM 7/19/2013 4:33:39 PM

Display viewing of K2 application



2.2 Test file
In K2 application, the necessary information to operate a test is saved in a specified file called a ‘test
file’.

Following kinds of test files are available in this system.

Necessary Test Files for test operation
* Test Definition File : The file created inVer10.0.0.0 or later
K2Multi-RANDOM (*.mran2)
The file created before Ver10.0.0.0
K2Multi-RANDOM (*.mran)
- Graph Data File :  The file created inVer10.0.0.0 or later (*.vdf2)
The file created before Ver10.0.0.0 (*.vdf)
* Environment setting File
(I/0 Module Configuration Information, Excitation System Information, Input channel
Information) : SystemInfo.Dat2
Note 1) Saved in \IMV\K2 2nd’ on System Drive. Deleting inhibited
In K2 of the version before Ver.10.0.0.0, there are saved in \IMV\K2’ on System
Drive.
In K2 of the version before Ver.6.0.0.0, there are saved in the Windows folder.
Note 2) If the K2 version is upgraded to Ver10.0.0.0 or later ones from previous ones, the
environment setting file will be automatically converted to the format for

Ver10.0.0.0 and later ones during installation.



Chapter 3 Basic Operation

3.1 Break point PSD
< Example >

An example of break point PSD is described as below ;
[Reference pattern]

Level
[(m/s?)?/ Hz]

A

: 6[dB/oct]

[
»

10 100 1000 Frequency [Hz]

The PSD is specified to 10 [(m/s*)rms] having the shape as in the above between 10 [Hz] and 1000 [Hz].

[Test time]

1 minute

[Information of sensors to be used]
Two piezoelectric accelerometers are used.
Ch.1 : for Principle Control, sensitivity 3pC/(m/s?), break point PSD control
Ch.2 : for Principle Control, sensitivity 3pC/(m/s?), Zero reference control

The input channel information of these pickups (channel name and sensitivity) are needed to be
registered beforehand. The input channel information is registered as SysInp0O1 in this example.
Also, the excitation system information (excitation system rating, etc.) is registered. In this example,

it is named as System1.



<Procedures>
<Step 1>

Press the button to start a new definition.

“7 K2/Multi-Random
File(E) Test definition(T) Operation(P) Edit(E) Display) Window(

|r —4 =y
P 4 {
Open
P A4
< :
Fieference Level Responze Drive

<Step 2>

Select the item of multiple groups in the excitation system configuration.

Exc. system config. setting @ﬁ

E =citation System Configuration

i

() Single group

/v

P A4

Excitation System [nfarmation

Systemn1

[ Input E reviromment Information

Syzinp01

(] ] [ Cancel




<Step 3>

Select an excitation system in the list of excitation system information.
[ Exc. systemn config. setting @

Excitation System Configuration

) Single group

3 @ Multiple groups

Excitation System Information

> B

] Input Erevironment Information

Sysinp0

Ok ] [ Cancel

<Step 4>

Click the checkbox of input environment information and select the input channel information in the list.

[ Exc. systern config. setting @“

Excitation System Configuration
(71 Single group

@ Multiple groups

Ewcitation System [nformation

Input Ervironment Information
020 __—

Ok l [ Cancel




<Step 5>
Press the [OK] button.

Exc. systern config. setting IEI

Ewcitation Syztemn Configuration

(1 Single group

i@ Multiple groups

Ewcitation Syztemn Information

System1

Itput Emvironment Infarmation

Sysinp01 022

<Step 6>

Press the button to go to the next definition.

“ New definition - K2/Multi-Random
File(E} Test definition(I) Operation(B) Edit(E) Display(]

MNew Open  Test save Print Preview

Reference Level Response Drive

| ]
L

ﬁ Test definition

000 Next L__l Test Definition Information i
L 4 -4 /0 Module Configuration
) Excitation System Information
/ ----- | Fundamental/Control Condition

e | | Multi-axis/Multi-point Control Condition
----- | Excitation system setting

----- | Control Reference

..... | Input channel




<Step 7>

Set the frequency range to

‘1000Hz’.

000

Fundamental/Contrel Condition

[ Frequency range  LLLLEEEEE

* Hz ]D:ntr-:l frequency lines -

Max. ohservation freq. | 1000.00 =

R[>

0K

Hz
Delta f li Hz Frarme time Iims l Cancel
Controlled variable  Acceleration - mis? - ﬂj
Fiegister
Averaging parameters M 4 E 8= W DOF
Equalization mode Normal - m
Loaop check MNormal -
Testtime  Specify - = Level scheduling Undefined Won&_]_. Drelete(D]
Iritial output level -10.00 4p  Levelincrement 200 4B
[ &wito-start
Shutdowin time 500.0 = g
<Step 8>
Set the control frequency lines to ‘400°.
000
L 4
Fundamental/Control Condition @
Frequency range  1000.00 - Hz[ Control frequency lines LM ~ | Max observation freq.  1000.00 Hz Ok
Drelta f ,ﬁ Hz Frame time ,mms l Cancel
Controlled variable  Acceleration » m/et - lﬂj
Fiegister
Averaging parameters M 4= E 8= W DOF
E qualization mode Normal - m
Loop check Normal -
Testtime  Specify - = Level scheduling Undefined Wun&.]_. DelstelD)
Iriitial oLtput level -10.00 de  Lewvelincrement 200 de
[T Austo-shart
Shutdaown time 500.0 = o




<Step 9>

Set the test time to specify the test time length. Input the value 0 : 01 : 00” (60 sec).

Fundamental/Control Condition

Frequency range  1000.00

Acceleration

T Hz

Delta f 250y

-

Cantral frequency lines

a0 -

Frame time 4000 5

m.g2

-

Contralled wariable

Averaging parameters M

4

-

-

E 8 120 por

Max. observation freq.  1000.00 = 4,

Cancel
Refer
Reaqister

E qualization mode Momal - Wﬁnition@]_.
Laoop check Normal -
[ Test time  Specify - 0:01:00 ] Level scheduling Undefined Wen&_]_. Dielete(D]
Initial output level -10.00 dg  Levelincrement 200 dB
Auto-stark
Shutdown time 5000 = o
<Step 10>
Press the [OK] button.
o
Fundamental/Control Condition @
Frequency range  1000.00 * Hz Control frequency lines 200 = Maw observation ieq. 100000 Hz
Delta f 250 y, Frame time ’m s \ﬂ/
Controlled variable  Acceleration ~ m/fs? - \ﬂ/
Register
Averaging parameters M 415 E 8 = W DOF
E qualization mode Nomal Wﬁnilion@]_.
Loop check Nomal
Testtime  Specfy - 0.01:00 Level scheduling Undefined | DefinitioniL], . DeletelD)
Initial output level  -10.00 de Levelincrement 2.00 dEB
Auto-start
Shutdowr time 5000 = .




<Step 11>

Press the button to go to the next definition.

s

Mew definition - K2/Multi-Random
File(F} Test definition(I) Operation(P) Edit{E) Display(]

Open  Testsave Print Preview

¢°° Fieference Level Respanze Dirivee

<
dB

\‘i Test definition
Mext

[] Test Definition Information

&) 170 Module Configuration

&) Excitation System Information

9 Fundamental/Centrol Condition

| Multi-axis/Multi-point Control Condition
| Excitation system setting

| Control Reference

| Input channel

<Step 12>
Press the [OK] button.

X3

i

Multi-axis/Multi-point Control Condition \

. . . 1] 4
Specify the times of XFR measurement excitation,  Default v == Bl s _
Crozs-talk control iz operated.

Contral shrateqy  Mormal - Drive zaving ~ MNomal * = 1.000e-3

Control speed Nomal - =3 400 -

[] Rernewal of crozs-talk control information iz withhaold.

Crozs-talk information averaging imes  Default v == 8 timesloop

[T]5et all the excitation groups as limit objgctives.




<Step 13>
Press the button to go to the next definition.

“ Mew definition - K2/Multi-Random
File(E) Test definition(I) Operation(P) Edit(E) Display(V)
T = - 1
Sl Y
[ f ! 3
Mew Open  Testsave Print Preview
000 Reference Lewel Response Dirive
<
dB
ﬁ Test definition
"N [ Test Definition Information I
ext = S
43 /O Module Configuration
&) Excitation System Information
/ t‘f Fundamental/Control Condition
&) Multi-axis/Multi- point Control Condition
| Excitation system setting
| Control Reference
| Input channel
<Step 14>
Select an excitation group among the available excitation groups. Here, select ‘vertical’ and press the
button to add.
Excitation group configuration @
Excitation group Initial output voltageimV)  Number of channels
LChange...
Delete
(2.4
<
<
6 Avallable excitation groups
Bxcitation group Mumber of channels
| Vertical 1
Harizontal 1
Add...
000
<
@ o




<Step 15>

Set the XFR function measurement voltage to 10 (mVms).

Excitation Group Information[Vertical]

Initial output waoltage 100 = mV me
#FR function measurerment woltage 100 = Ly —=
Clipping

Clipping by crest factor

Allowance clipping ratio MNomal - 20

HPF  Auto -

Allowable voltage Rating of excitation group 100000 —

Sigma

<Step 16>
Press the [OK] button.
000
<
Excitation Group Information[Vertical] @
Initial output voltage 100 = mV s
HFR function meazurement voltage 100 = mV mme lﬂl
Clipping
Clipping by crest factor
Allowable voltage Rating of excitation group 100000 —
Allowance clipping ratio MNormal - 20 Sigma
HPF  Auto -

-




<Step 17>

Select an excitation group in the available excitation groups. Here, select ‘horizontal’ and press the

button to add.

P

Excitation group configuration

[ 7 |(meSn)

Excitation group
Vertical 10.0 1

Initial output voltageimV)  Mumber of channels

Change. ..

Delete

Axailable excitation groups

Excitation group Mumber of channels
(1)

@ Harizontal 1

-

<Step 18>
Set the XFR function measurement voltage to 10 (mVms).

F

Excitation Group Information[Horizontal]

[nitial cutput voltage 100 = qy ma
#FR function measurerment valtage 100 == qy —
Clipping

[7] Clipping by crest factor

Allowable voltags Rating of excitation group

HPF  Auto -

100000 =

Allowance clipping ratio Normal - 20

Sigma

"

Canicel

7]




<Step 19>
Press the [OK] button. :“

P a1

Excitation Group Information[Horizontal]

4

[ sl
Initial output voltage 100 = Ly ms

Cancel

LI

#FF function measurement voltage 10.0 mV s

Clipping

[ Clipping by crest factor

Allowable voltage Rating of excitation group 100000 — v

Allowance clipping ratio Nomal - 20 = Sigma

HPF  Auto -

<Step 20>
Press the [OK] button.

P -

Excitation group configuration @

Excitation group Initial output woltageimV)  Mumber of channels

Vertical 10.0 1

Horizontal 10.0 1 Trenge.
Delete

Awailable excitation groups

Excitation group Mumber of channels

3-11



<Step 21>
Press the button to go to the next definition.

“7 Mew definition - K2/Multi-Random
File(F) Test definition(T) Operation(P) Edit(E} Display(\)

1R By

Mew Open  Testsave Print Preview

Reference Level Response Drrive

029
<
dB

— Test definition
Next W] Test Definition Information

- V0 Module Configuration

) Excitation System Information

/ - Fundamental/Control Condition

ﬂ Multi-axis/Multi- point Control Condition
-4 Excitation system setting

----- | Control Reference

----- "] Input channel

.

<Step 22>
Select a group name, ‘vertical’. Then press the definition button.

' % |l

Reference PSD configuration
aF

Cancel

PSD type Frequency range ms value

Group name

Definitian(T)...

Horizontal {Undefined)




<Step 23>

Select the item of the break point PSD and press the button of PSD definition.

Reference PSD

L2 [l

Acceleration m{s? ms
Yelocity m/s ms
Displacement MM ms

PSD definition tppe
S @ Break point PSD

) Measured PSD

FPSD definition(F)...

Fesponze rms monitaring
Abart check

Relative upper limit |
Relative lower limit =]
Abzolute level =]

Alarm check

Refer
dB Register
dB [1]8
m/s® ms [ Cancel

<Step 24>

Select the item of level. Input the values for level : 1[(m/s?)*/Hz] and for frequency : 10 [Hz].

Then press the button to add.

Break peint PSD definition

Frequency(Hz)

Level/Slope

. Unit of shope - dB/octave

- Delete m/s®ms mz change(R]

@ Break, point

Frequency

@) Level () Slope

1000 = 1y,

10 = (mfsz]z,sz Change (0] Cancel

4
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<Step 25>

Select the item of the slope and specify the unit of slope as dB/octave. Input the values for slope : 6

[dB/octave] and for frequency : 100 [Hz]. Then press the button to add.

Break point PSD definition -7 |3l

Frequency(Hz) Lewvel/Slope

10.00 1.0 (m/sZ2/Hz
XS L 2

LS <
o <
‘ . Unit of slope  dB/octave - Delete | m/s? ms imz change(R] ‘ .
@ Break point / @
Frequency 100.00 : Hz J
Level @ Slope 60 = dB/octave LChange oK Cancel

<Step 26>

As in the same way, select the item of the slope and specify the unit of slope as dB/octave. Input the

values for slope : 0 [(m/s?)*/Hz] and for frequency : 1000 [Hz]. Then press the button to add.

Break point PSD definition

R =

Frequency{Hz) Level/Slope
10.00 1.0 {m/s?2/Hz
100.00 6.0 dB/octave

10.0

1.0

010
10.0Hz 100.0

Unit of slope - dB/octave | Delete | |

57.3183 m/s?ms

Break paoint

Frequency 1000.00 == 13

Level @ Slope 00 == dBjoctave

mz change(B)

LChange | oK | |




<Step 27>

Press the button of rms change.

Break point PSD definition [~ 5|3l
Frequency(Hz) Level/Slope
10.00 1.0 {m/s2/Hz (m/s22/Hz
100.00 6.0 dB/octave LD
1000.00 0.0 dB/octave
10.0Hz 100.0 1000.0
Unit of slope  dB/octave - Delete | 303.1145 m/s® ms iz change(B] |‘
Break paint
Frequency 1000.00 Hz
Lewvel @ Slope 00 = dBjoctave Change | Ok | | Canicel
<Step 28>

X3

Select the item of new rms value and input the value for the new rms value : 50 [(m/s®) rms].

And press the [OK] button.

p

rms change

[ 2 Sl

Original rms walue 303.1145 m/52 rms

009
® Change
® —p (@ Mew mz valie R atio
100 = /a2 ms

3
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<Step 29>
Press the [OK] button.

Break point PSD definition

Frequency(Hz)

10.00
100.00

Level/Slope

1.088e-3 (/522 Hz
6.0 dB/octave

(2 mesa]

10 (m/s22/Hz

1.000e-1

1.000=-4
10.0Hz 100.0 1000.0
- 000
Unit of slope  dB/octave - | Delete | | 10.0 m/s® ms | ims change(R) | 14
Break paint
Frequency 100000 = 1 | add | /
Level @ Slope 00 e |Ehangel | 1] 4 ﬂ Cancel |
<Step 30>
Press the button of tolerance definition.
Reference PSD [~ 7| [zl

10 {m/s22/Hz

1.000e-1

1.000e-2

1.000e-3 B

1.000e-4
10.0Hz

100.0

Acceleration 100068 11752 e
7.037e-3 m/s ms
Displacement 284062 m e

P50 definition type
@) Break point PSD

Velocity

Measured PSD

FSD definition(E]

Fesponze ms monitoring

Fielative upper limit
Relative lower limit

Absolute level

Abaort check

i

Alarn check

1000.0
Refer
dB Fiegister
dB Ok
m/fs* ms Cancel
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<Step 31>
Press the [OK] button.

.
Telerance definition

| Defing the alarm line.

Upper limit
Abort check 6.00
Alarm check 3.00

| Usge the lower limit line.

Allowable band width

4B 000 =

4B 000 =

Hz

Hz

Cancel

| DetailedD)>> |

<Step 32>
Press the [OK] button.

X

Reference PSD

10 {m/s22/Hz

Acceleration 1000688 2 e
75553 s
Dizplacemnent 284022 e

PSD definition twpe
@ Break point PSD

Yelocity

Meazured PSD

| PsD definition/F).. |

=

3-17

10.0H: 1000.0 [ Tolerance definition(T)... |
Fiezsponze rms monitaring

Abort check &larm check | Frefar |
Fielative upper limit dB | Register |
Fielative lower limit dB
Absolute level m/s®ms | Cancel |

P L X
L 4




<Step 33>

Select the item of ‘horizontal’ and press the button of zero reference.

Reference PSD configuration

ok

Cancel

Group name PSD type Frequency range ms value

Vettical Break point PSD 10.00 - 1000.00 Hz 10,0068 m/s? s Deefirition(D]...

Horizorttal (Undefined)

Fero reference.
<Step 34>
Press the [OK] button.
Reference PSD configuration

Group name PSD type Frequency range ms value

Vertical Break point PSD 10.00 - 1000.00 Hz 10,0068 m/s? ms Defirition(D]...

Harizontal Zero reference

Zero reference..

A4



<Step 35>

Press the button to go to the next definition.

“ New definition - K2/Multi-Random
File(E) Test definition(T) Operation(P) Edit(E) Display(V)

MNew Open  Testsave Print Preview

Reference Lewvel Responze Dirive

B
.

— Test definition
F
Next [ W] Test Definition Information

&) /O Module Configuration
P A4 /
L 4

&) Excitation System Information
6 Fundamental/Control Condition
. &3 Multi-axis/Multi-point Contral Condition
&) Excitation system setting
&) Control Reference
| Input channel

<Step 36>

Select the chl in the list of input channels and press the button to change the channel setting.

Input channel configuration /
No. Channel name Group name. Assignmertt  Senstivity Input type Polarty  Type ms monitoring  PSD monitoring  Limit
Chl Vertical 000Ch1 3.0pC/Hm/s3 Charge input (1 mv/pC) + [
H Ch2 Vertical 000Ch2 3.0pC/m/s?) Charge input {1 mv/pC) + Not used
Not used -
TEDS Update(T)
oK
Displayed excitation group Al display - Fiegister

(DA /

°
@
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<Step 37>

Control.

Set the channel type to Principle

Input channel element

Input Channel Infarmation

M ame CH1

Quantity Acceleration

Senzitivity 30 =

pCAm/=2)

Detailed(D] »»

Ch Chl Polarity @) +

- -

Module 1D 000

- Cal. cancellR)

Input type  Charge input (1 mv/pC)

TEDS connection(E]

-

[ Charnel type Principal cortrol

- ] Excitation group  Vertical

weighting of drive generation 1.0 : \
000
<Step 38>
Set the excitation group to vertical.
Input channel element @
Input Channel Infarmation
tame CH1 Module ID 000~ Ch Chl * Polaity @ +
Quantity  Acceleration - Input type Charge input (1 mv/pC) - Cal. cancelR) Detailed(D] >
Senazitivity 30 = pClmssd - TEDS connection(E]

Channel type

“Weighting of drive generation

Principal control

. [Emnaumgmup .

10

L 2.4




<Step 39>
Press the [OK] button.

Input channel element @

Input Channel Information
Mame  CHT ModuelD 000 v Ch Chi | Polaity @ +
Quantity  Acceleration - Input type  Charge input {1 myv./pC) - Cal cancellF) DetailedD) »>
Senzitivity 30 = pC/im/s3 - TEDS connection(E]

Channel type Principal control = Excitation group -

wieighting of drive generation 1.0 :
000
<

<Step 40>

Select the ch2 in the list of input channels and press the button to change the channel setting.

Input channel configuration / @

Mo. Channel name #roup name Assignment  Sensitivity Input type Polarity Type ms monitoring  PSD monitoing  Limit
1 Ch1 Vertical 000-Ch1 3.0 pC/{m/s?) Charge input {1 mv/pC) + Principal control
Mot used

d

3.0 pCAm/s?) Charge input {1 mv/pC)

Not used -

TEDS Update(T)

0K

Displayed excitation goup Al display - Refer Reaister




<Step 41>

Set the channel type to Principle Control.
Input channel element @

Imput Channel [rformation
Narne CHz Module ID 000 - Ch Ch2 v Polaity @ +
Quantity  Accelerstion - Input type  Charge input (1 mv/pC) - Cal cancel[R]
Sensitivity 30 == pCAmis3) - TEDS connection(E]

[ Channel type Principal control - ] Excitation group  Horizontal -

‘wieighting of drive generation 10 = \

<Step 42>

L 2.4

Set the excitation group to horizontal.

(B =5

Input channel element

Input Channel Information

Marmne CHz

Cuantity Acceleration

Sensitivity 30 (=

Channel type

‘Wweighting of drive generation

Module (D 000

pC/im/s3)

Principal control

Detailed(D] >

Ch Ch2 * Polaity @ +

-

- Cal cancel(R]

Input type  Charge input (1 mv./pC)

TEDS connection(E]

hd [Er:citation felay ol Horizontal - ]

10 \

-

P44
k-2




<Step 43>
Press the [OK] button.

Input channel elernent

Iput Chaninel Infarmation

Mame CH2 Module ID 000 Ch Ch2 » Polaity @ +

Quantity Acceleration - Input type  Charge input {1 mv/pC) - Cal cancellR)

Sensitivity 30 = pC/mis? - TEDS conmection(E ]

DetailledD] >

Channel type Principal control - Excitation group  fgelege] -
. . . ry
“Weighting of drive generation 10 =
PSS A4
<
<Step 44>
Press the [OK] button.
Input channel configuration @
No. Channel name Group name Assignment  Sensitivity Input type Polarty  Type me monitering  PSD monitoring  Limit e
1 Ch1 Wertical 000-Ch1 3.0pCAmssy Charge input (1 mv/pC) + Principal control —
2 Ch2 Horizontal 00DCh2  3.0pCAmis? Charge input {1 mv/pC) + Frincipal control e
Delete
Mot used
Displayed excitation group  All display - FRiefer ] [ Fiegister [ Cancel ]
P Al
<




<Step 45>
Press the button to go to the next definition.

7 MNew definition - K2/Multi-Random
File(F) Test definition(T) Operation(P) Edit(E)

New Open  Testsave Print

Reference Lewel Response

-

View(V) W

Preview

Drive

— Test definition

| Test Definition Information
-4 VO Medule Configuration
000 .- Excitation System Information

L ( .49 Fundamental/Contrel Cendition

-4 Excitation system setting
-4 Control Reference

-4 Input channel

----- | Data Save Condition

..... 1 SyncTran Control Condition

< Step46 >
Select ‘Not save’ and press the button of [OK].

) Multi-axis/Multi- point Control Condition

Data Save Condition
1 Save @ Mot save
S patf destination folder

AT

Save the test file name az a prefis.

Sequence number

Beqginning value 1
Mir. digits nurmber 3

Feriodic zave

Fiefer...

Save at tezhing completion, ’




< Step47 >

The definition is completed.

“ New definition - K2/Multi-Randem
File(F) Test definition(T) Operation(P) Edit(E) DisplLay(V)

2NN N

I
Open  Test save Print

MNew

Preview

Reference Level Response

-

Drive

Window(W) Option(Q) Help(H)

E 0

Ope, start

Diive

Lirnit

Alaim Abort

-f-_OOOO

Test definition

Reference

-9 VO Module Configuration

-4 Excitation System Information

) Fundamental/Control Condition

&3 Multi-axis/Multi-point Control Condition
&) Excitation system setting
&) Control Reference
-6 Input channel

-["] SynTran Centrol Condition
] Data Save Condition

Testtype RANDOM
Exc. System Config.  Multiple groups
XFR function data Not existing
Continuing exc. data  Not existing
Module Configuration
Module ID Module type
000 4¢h /0 module TYPE-2
001 &ch Input module TYPE-2

Excitation System Environment
Exc. System Info System1
Excitation group
Excitation group name  Vertical
Qutput channel

mn

(E=8 BB X5

Level

Increment

7

Channel name Module ID Ch Palarity
Chi 000 Chi Positive
Initial output voltage 30.0 MV ms
Armature Mass 5.0kg
Rating Information
Controlfreq.range Mo limitation
Rated Force Acceleration Velocity Displacemer
SINE 10000 N gp 1000.0 m/s? pp 1000.0 m/s oo 1000.0 mm py
RANDOM 700.0 N ms 100.0 m/s*ms 0.30m/s 0p 100mmpp ~
ol I v
2013/ 7/19 18:04:31 Test definition is completed.
B@lAH
NUM 7/19/2013 6:04:43 PM




<Data save>
<Step 1>

Press the button to save the test definition data.

" New definition - K2/Multi-Random

Open \_ Test save

Feference Level Rezponze

-

Test definition | Reference

(S ] nrlu ]fniln Testtype
g o 5 use tu:un |?ufra |0r1tl Exc. System |
-~ citation }rsrem nforma |011 XFR function
43 Fundamental/Control Condition Continui
) Multi-axis/Multi-point Contrel Conditien ontinuing ex
-4 Excitation system setting
-3 Control Reference Module Confi
-9 Input channel MoigLe
<Step 2>
Input the file name and press the button to save the data.
7 Save As @
Savein: | E| My Documents - @0 o
D= MName . Date modified Type Size
"““}*‘ Mo iterns match your search,
Recent Places
! ®o
Desktop ¢°
= O,
Libraries
A
Computer

[TV

h < ry 3

Metwork 7
File name: [ TestMutifandom.man2 . 48

Save as type: [Muhi—Randcm Test Definition File(” mran2)

Comment




<Test operation>
<Step 1>

Press the button to start the operation.

“7 C\Users\IMV\Documents\TestMultiRandom.mran2 - K2/Multi-Random
File(F) Test definition(T) Operation(P) Edit(E) Display(v) Window(W]

Mew Open  Testsave Print Preview

Help(t

Reference Lewel Responze Dirive

Test definition | Reference

9 T‘est S:]Efl\I:I:DT Igfor:atlorf Testtype RANDC
© /O Module Configuration Exc. System Config.  Multiple

XFR function data MNot exis

&) Excitation System Information
&) Fundamental/Control Condition Lo -
4 L L - Cont .data Notexis
) Multi-axis/Multi-point Contrel Condition oninuing exc. dsta otex
+-43 Excitation system setting

+tj Control Reference MOdL|I\1'|e Solnﬁ”gjurat'on
-3 odule
RS Input channel e e

<Step 2>
Press the button of XFR measurement start.

Initial loop check is automatically operated and the XFR measurement is started.

PS4
-3

7 C\Users\IMVADecuments\TestMultiRandom.mran2 - K2/Multi-Random
File(F) Test definition(T) Operation(?) Edit() Display(¥) Window(W) Option(Q) Help

B acsep [0X

Testsave Datasave Print Preview
Vertical |Hulizun|a|‘

> \/

Start

Ope. en

Fieferance Level Fiesponss Dive

Diive Limit Alarm Abort

3 -10.00 0.0 Waiting for XFR measurement C‘ ) ) (:‘

Reference/Response | XFR function |Qperation status
[
SHpNQFA & F = B
1.p m/s3/mV Ch1/Ch1 Ch1/Ch2
0.10
Increment
1.000e-2 ,—2 o
1.000e-3
1.000-4
1300 dearee
0o
-1800
1.0 /sy
0.10
1.000e-2
1.000e-3
1.000e-4
1g0.p degree
oo
o b3
NUM 7/19/2012 7:00:00 PM




<Step 3>

The system proceeds to the state of waiting for operation start when the XFR measurement is finished.
Press the button of operation start. Initial loop check and initial equalization are automatically operated.

When initial check and initial equalization are finished, the test operation is started at the initial excitation

level (-10dB in this example).

4 -10.00 0:00:00

0:01:00
dB

Waiting for operation start

e e e e

Reference/Response | XFR function |Operation status

1.000e-4
1.000e5

100026
180, dearee

00

-180.0

1.0 m/s3/mV Cha2/Ch1

|‘\‘|"I""«I|‘"‘|ﬂi‘” ‘h” |

© o
<
<
¥ C\Users\IMV\ Documents\ TestMultiRandom.mran2 - K2/Multi-Random / [E=5) E=E
File(F) Test definition@) Operation() Edit(E) Displey(¥) Window(W) Option(Q) Helpgd
= N !
A L3 Sy oy
1 L
Testsave Datasave Print  Preview Ope. end
Vertical |Hnriznnla||
Reference Level Riesponse Diive Elapsed time Riest line Dive  Limt  Alam  Abort

[ Level

EE N -10.00
1.p M/smv Ch1/Ch1 Ch1/Ch2 db

0.10 |5|
10002 —_ _Increment
100023 @)= w

Initial excitation level is displayed.

7:00:43 PM




<Step 4>

The test operation is started at the initial excitation level (-10dB in this example).

Press the level up button of excitation level and set the value to 0dB.

7 C\UsersIMV\Documents\ TestMultiRandom.mran2 - K2/Multi-Random
File(F) Test definition(T) Operation(P) Edit(E) Display(¥) Window(W) Option(Q) Help(H)
= |La - (h
A 42 S op

t L
Testsave Datasave Print Preview

Vertical ‘Hulizunlal |

Reference Level Response Drive Elapsed time Fiest time:

31644 -10.00

dB

Stop

Pause

Drive

Limit Alarm Abart

[ ==

i I M e

Refarance/Responss | XFR function | Operation status

( Lewvel

-10.00

— Increment

200

7/18/2013 7:01:32 PM

| ]
A REQE 9D | &
0.1 m/s%/Hz Vettical B Response
I Reference
e Alarm upper ‘5|
o Alarm lower b d
I Abortupper ] —
4
I Abortlower ‘Q| ‘7'
0.10 f/eHz Horizontal

1.000e-2

1.000e-3

1.000e4

1.000e-5

1.000e-6

1.000e-7

1.000e-8

1.000e-3

1.000e-10

1.000e-11

10.0Hz
o X
NUM

X3




<Step 5>
Test time starts to count the elapsed time for test operation when the excitation level is set to 0dB.

“7 CAUsers\IMV\ Documents\ TestMuttiRandom.mran2 - K2/Multi-Randem
File(F) Test definition(T) Operation(P) Edit(E) Display() Window(W) Option(Q) Help(H)

== hul -— -
A L3 S [ |
Testsave Datasave Print  Preview Stop Pause

Vertical | Hurizunlal"

Reference Level Respanse Elapzed time Rest time Drive Lirnit Alarm Abart

I lslels

Level

N ———
| =
BNt Qe E R X

19 Btz Vertical B Response
B Reference
s Alarm upper
o Alarm lower Incremant
I Abortupper —
B Abort lower

0.00

1 /sZRrHz Horzontal

010
1.000e-2
1.000e-3
1.000e-4
1.000e-5
1.000e-6
1.000e-7
1.000e-8
1.000e-9

1.000e-10

10.0Hz

o %

NUM 7/19/2013 7:02:10 PM




<Step 6>
Test operation is stopped when the test time ends.

Press the button of operation end. The system proceeds to the display of test definition mode.

000
<
7 CAUsers\IMV\ Documents\ TestMultiRandem.mran2 - K2/Multi-Random E =
File(E) Test definition(T) Operation(P) Edit(E) Display(l) Window(W) Option(Q) HelpiH
=1 |k -
A L} & [4<
4 L
Testsave Datasave Print  Preview Retry
Vertical | Herizontal |
Reference Level Response Drive: Elapsed time Rest time Drive Linit Alarm Abort
10.0068 0.00 298 0:01:00 0:00:00 C (:‘ O O
Reference/Response | XFR function | Operation status —
‘ 0.00
NIRRT :
1 g (m/sHz Vertical B Response i
B Reference
e Alarm upper
e Alarm lower R
I Abort upper ’m
e Abort lower
1 m/s?RHz Herizontal
010
1.000e-2
1.000e-3
1.000=-4
1.000e-5
1.000=-6
1.000e-7
1.000e-8
1.000e-9
1.000e-10
10.0Hz
o %
NUM 7/19/2013 7:03:07 PM




3.2 Measured PSD
<Example>

An example of measured PSD test is described as below.

[Reference pattern]

Measured PSD data for the operation of vertical/horizontal direction.

[Control condition]

Frequency range : 2000Hz

Control lines : 400 lines
[Test time]

1 minute

[Used sensors]
Two of the piezoelectric accelerometers are used in this example.
Chl1 : for Principle Control, sensitivity 3pC/(m/s*), Measured PSD control
Ch2 : for Principle Control, sensitivity 3pC/(m/s*), Measured PSD control

The input channel information of these pickups (channel name and sensitivity) are needed to be
registered beforehand. The input channel information is registered as SysInp0O1 in this example.
Also, the excitation system information (excitation system rating, etc.) is registered. In this example,

it is named as System1.



< Procedures>

<Step 1>

Press the button to start a new definition.

<Step 2>

o

K2/Multi-Random
File(E) Test definition(I) Operation(P) Edit(E) Display(t) Window(}

Reference Lewel Responze Drive

Select the item of multiple groups in the excitation system configuration.

P A4

[ Exc. system config. setting @ﬁ

e Multiple grovps

Excitation Syztem Configuration

1 Single group

E=citation Systemn Information

System 1

[ Input Ereviromment Information

Syzinp01

(] ] [ Cancel




<Step 3>

Select an excitation system in the list of excitation system information.

Exc. system config. setting @

E xcitation System Configuration

() Single group

@ Multiple groups

E scitation System Information

_

o

[ Input E reeironment Information

SysInp0d

0K ] [ Cancel

<Step 4>

Click the checkbox of input environment information and select the input channel information in the list.

W

Exc. system config. setting @ﬂ

Excitation Systemn Confiquration
(70 Single group

@ Multiple groups

Excitation System [nformation

Input Environment [nformation

oo

@
_oh

] 4 ][ Cancel ]




<Step 5>

Press the OK button.

<Step 6>

B =)

Exc. system config. setting

E wcitation Spstem Configuration
1 Single group

@ Multiple groups

Excitation Spstem Information

Input E rvdironment [nfarmation

N

ok | [ Cancel

Press the button to go to the next definition.

“ New definition - K2/Multi-Random

File(E) Test deﬂmtlonﬂ_,"l Operation(P) Edit(E) Display(V)

Ry

Open  Test save Print

Window(}

New Preview

Reference Lewvel Responze

Test definition

[] Test Definition Information

&) V0 Module Configuration

&) Excitation System Information

1] Fundamental/Control Candition

L] Multi-axis/Multi-point Control Cendition
] Excitation system setting

] Control Reference

] Input channel




<Step 7>

Set the frequency range to ‘2000Hz’.

PS4

Fundamental/Contrel Condition

[ Frequency range T Hz

Contral frequency lines -

Max. ohservation freq. | 2000.00 =

7 s

Ok

Hz
Delta f | Hz Frame time ’7ms m
Contralled variable Acceleration +* mfs? - ‘ﬂl
Fiegister
Averaging parameters M 41 F 8= m DOF
Equalization mode Normal - m
Loop check, Mamal -
Testtme Speciy - = Level scheduling Undefined Wan&_]w DeletelD)
Iritial cutput level 1000 == 4p  Lewelincrement 200 = 4p
ALbo-ghart
Shutdown time 500.0 == g
<Step 8>
Set the control frequency lines to ‘400°.
099
L 4
Fundamental/Control Condition / @
Frequency range  2000.00 - Hz[Eontrol frequency lines BRaLibag v] Max observation freq.  2000.00 Hz LS
Delta f ’w Hz Frame time lm = Cancel
Controlled variable  Acceleration » mfs? - Iﬁl
Register
Averaging parameters M 4 = IW DOF
E qualization mode Normal - m
Loop check MNomal -
Test time  Speciy - Level scheduling Undefined Won&_}_._ Delete(D)
Iritial cutput lewel 10,00 dp  Lewelincrement 200 dB
Auta-start
Shutdawn time 5000 == g




<Step 9>
Set the test time to specify the test time length. Input the value ‘0 : 01 : 00’ (60 sec).

Fundamental/Contrel Condition
Frequency range  2000.00 ¥ Hz Control frequency lines 400 hd Max. obzervation freq. 200000 = Hz
Delta f ’W Hz Frame tirme lmms Iﬂl
Controlled vanable  Accelerstion -~ mis2 - Iﬂl
Register
Averaging parameters M 4= 8= Iﬁ DOF
E qualization mode Nomal - m
Loop check Momal v
[Test time  Specify - 0:01:00 = Level scheduling Undefined WWLL]... Delete(D)
Initial output level 000 = 4g  Levelinciement 200 = 4
Auto-start
Shutdawn time 5000 = o
<Step 10>
Press the OK button.
0000
Fundamental/Control Condition
Frequency range 200000 * WYy Corbiol frequency lines 400 - taw. observation freqg. 200000 = 1,

Dielea .00 y, Frame time 2000 g \ﬂl
Refer

Controlled varisble  Asceleration ~ mi - \—I
Feqister

Aweraging parameters M 4 E B = 120 poF
Equalization mode Nomal - Wfinitinn@..
Loop check Mormal -
Test time  Specify - 0:01.00 = Level scheduling Undefined Wan&_}_._ Delete(D]
Iritial output level  -10.00 = 4p  Lewvel increment 200 = 4
Auto-start
Shutdown time: 5000 = o




<Step 11>

Press the button to go to the next definition.

“" New definition - K2/Multi-Random
File(E) Test definition(T) Operation(P) Edit(E)] Display(M) Window(

g2y =3 P TP
{ =7 f e
I ] L 2
Open  Testsave Print Preview

000 Reference Lewvel Responze Dinive

<
dB

— Test definition
P [ —

[] Test Definition Information

MNext

/

e

&) Excitation System Information

&) Fundamental/Control Condition

| Multi-axis/Multi-point Control Condition
| Excitation system setting

| Control Reference

| Input channel

<Step 12>

Press the OK button.
000

—
> 8 times
Cross-talk control iz operated.

Contral strategy ~ Momal - Diive saving ~ Momal * == 1.000e-3

Contral speed Momal v = 400 -

[] Renewal of crogs-talk, control information i withhold.

S pecify the times of ¥FR measurement excitation.  Default * =

> 8- times/loop

Cross-talk information averaging times  Default -

[T 5et all the excitation groups as limit objectives.

Multi-axis/Multi-point Control Condition @




<Step 13>
Press the button to go to the next definition.

7 New definition - K2/Multi-Random
File(F) Test definition(T) Operation(P) Edit(E)} Display(y) Window(\

{22 2 By

L
Open  Testsave Print Preview

Reference Level Response Dirive

P A4
L 2
dB m\/ ms

ﬁ Test definition

[ Test Definition Information

") /0 Module Configuration

&) Excitation System Information

&) Fundamental/Control Condition

&) Multi-axis/Multi-point Control Condition
| Excitation system setting

| Control Reference

| Input channel

Next

/

<Step 14>

Select an excitation group among the available excitation groups. Here,

button to add.

select ‘vertical” and press the

Excitation group configuration

Excitation group Initial output voltageimV)  Mumber of channels

Available excitation groups

Excitation group Mumber of channels
Wertical 1
Horizontal 1

(-2 (5]

LChange...

Delete

0K

Cancel




<Step 15>

Set the XFR function measurement voltage to 10 (mVms).

e

-

Excitation Group Information[Vertical]

-2 sl
Initial output voltage 100 = mV e

Cancel

4

L1l

#FR function meazLrement voltage 10.0 mV ms

Clipping

Clipping by crest factar
Allowsble voltage Rating of excitation group 100000 = v

Allowance clipping ratio Momal - | 20 - Sigma

HFF  Auto -

<Step 16>
Press the OK button.

-

Excitation Group Information[Vertical]

7 el
Initial output waoltage 100 = mV e

- Cancel
10.0 mV s

4

#FR function measurement voltage

4

Clipping

Clipping by crest factor
Allowable voltage Rating of excitation group 100000 —

Allowance clipping ratio Momal - 20 - Sigma

HPF  Auto -

-

000



<Step 17>
Select an excitation group in the available excitation groups. Here, select ‘horizontal’ and press the

button to add.

r

Excitation group configuration @
Excitation group Initial output voltageimy)  Number of channels
Vertical 10,0 1
LChange. .
Delete

(2.4 . -
0’ Awailable excitation groups
(1)

@ Excitation group MNumber of channels

<Step 18>

Set the XFR function measurement voltage to 10 (mVyms).

-

Excitation Group Information[Horizontal]

L1IL3

7 el
Initial output waoltage 10.0 mV e

. - C |
#FR function measurement voltage 100 = v s ance
Clipping
[] Clipping by crest factor
Allawable volkage Rating of excitation group = 100000 —

Allowance clipping ratio Momal - 20 - Sigma

HPF  Auto v




<Step 19>
Press the OK button.

Allowable volkage Rating of excitation group = 100000 =— v
Allowance clipping ratio Mormal - 20 = e
HFF  Auto -
<Step 20>

o

Excitation Group Informatien[Horizontal)

[7] Clipping by crest factor

LI

Initial output woltage 10.0
#FR function measurement voltage 100 =
Clipping

A<

mY ms

Press the OK button.

P

Excitation group configuration

Bxcitation group Initial output voltageim'y)
Vertical 10.0
Horizortal 10.0

Mumber of channels

1

1 LChange. ..

Delete

Available excitation groups

Excitation group Mumber of channels

XY



<Step 21>

Press the button to go to the next definition.

“7 New definition - K2/Multi-Random
File(F) Test definition(T) Operation(P) Edit(E) Display(\] Window(l

Open  Test save Print Preview

Fieference Level Fesponze Dirive

° [ X4
<

dB mV
’i Test definition

[ Test Definition Information

49 V0 Module Configuration

&) Excitation System Information

&) Fundamental/Control Condition

&) Multi-axis/Multi-point Control Condition
&) Excitation system setting

| Control Reference

| Input channel

MNext

/

<Step 22>

Select a group name, ‘vertical’. Then press the definition button.

Reference PSD configuration

L7 =

ok

Caticel

Group name PSD type Frequency range ms value
Vertical {Undefined) Definition(D]...
Horizontal {Undefined)

000




<Step 23>

Select the item of the measured PSD and press the button of PSD definition.

Reference PSD

Acceleration m/s®ms
Welacity mfs ms
Dizplacerient MM ms

PSD definition type:
() Break paint PSD

o)

Tolerance definition[T)...

Fesponze rms monitoring
Abort check

Rielative upper limit I}
Relative lower limit [l
Absolute level ]

Alarm check

dB
dB

mfs?ms

Reqgizter

0k

Cancel

PS5O definitionE]...

<Step 24>
Press the button of CSV file loading.

Measured PSD definition

[ =

m/s® ms

L5V file loading(F)...

Data edit

LFF zettinglL]...
HFF zetting(H]...
Lewvel change(C]...
imz change(R]...

UndaolU]

o | [omen ]

IS Ad



<Step 25>

Press the button of file selection.

File loading R
Column No.  MName Assignment im/52)2/Hz
%0
Azzignment :
Freguency Level Mot Lze
o
<Step 26>
Select a file name to be loaded and press the button to open the file.
“7 Load CSV file (23]

Look in: | ¥ My Documents

\\Name =
he | | DATADL.csv

Recent Places

Desktop

|| TestSweep2.csv

W=
Libraries
LY

Computer

w

- 0f > E

Date modified Type

7/18/201310:51 AM  C3V File
7/19/2013 2:20 PM CSV File

Size

Metwork
File pame: DATADT csw

m

Files of type: [ Text file".cav:" ba)

D elimiter

Cormnma [T]Tab [T Semicalon

Comment

Calumt number g

<
[ 5pace ‘ .




<Step 27>
Press the OK button.

File loading [~ B | 3]
Column Mo, Name Assignment P50 unit  {m/s?R/Hz -
1 Freg[Hz] Frequency
2z CH1[im/52)2/Hz] Lewvel Agzignment
3 CHZ[{m/s2)2/Hz]
@ Frequency Level Mot uze
| ]8 | | Cancel
X
°
<Step 28>
Press the button of rms change.
Measured PSD definition [~ %[5
S file loading(E]...
1000.0 (m/s%/Hz
Data edit
100.0
| LPF seftinglL).. |
10.0
| HFF settingH]... | O
10 °
| Level change(C)... |
0.10
| imz change(R])... ‘|/
1.000e-2
IdndolLU]
1.000=-3 555
5.0Hz 100.0 2000.0
328875 mjs?ms | ok | | cancel |




<Step 29>
Select the item of new rms value to be changed. Input the value as 10 [(m/s?) rms] and press the OK

button.

rms change @
Original rms walue 32.8875 /a2 rm=

Change

/ﬁ Mew g value R atio

m/AgZ rms /

] ‘]/[ Cancel

<Step 30>

Press the button of tolerance definition.

Reference PSD @

Acceleration 02135 2 e
Velocity 2.506e-3 m/s ms
Displacement 159782 i me

PSD definition type
Break point PSD

100.0 m/s7P Hz

L X
@ Measured PSD N/

PSD defintionB).. |

5.0Hz 10.0 100.0 1000.0 2000.0

Responsze ms monitoring
Abart check Alarmn check

Refer
R elative upper limit dB Feqgister
Relative lower limit dB ] 4
Ahsolute level m/s®ms Cancel




<Step 31>
Press the button of OK.

.
Tolerance definition

Upper limit
Abort check, 6.00
Alarmn check. 3.00

| Define the alarm line.  [¥] Uze the lower limit line.

Lowwer limit
dB 600 = 4p
dB 300 = gp

Allowable band width

Hz

Hz

DetailedD] > |

<Step 32>
Press the OK button.

PSS A4

Reference PSD

100.0 {rn;"stJ"Hz

Acceleration 102155 mys2ms
elocity 2.506e-3 m/s ms
Displacement 15972 mim ms

FSD definition type
Break paoint PSD

@ Measured PSD

| PSD defintion(F).. |

50Hz 100 100.0 1000.0 2000.0 |§To|elance definitionT]... |
Response rmis manitaring
Abart check |vl
Rielative upper limit dB |W|
Relative lawer limit dB |T|
Absolute level my/s® ms Cancel |

L2 /==l

000




<Step 33>

As in the same way, define for horizontal and press the OK button.

-

Reference PSD configuration

A

Ok,
1000 Cancel
0.10
1.000e-3
1.000e-
1.000e-7
50Hz 10,0 100.0 1000.0  2000.0
Group name PSD type Frequency range ms value
Vertical Measured P5SD 5.00 - 2000.00 Hz 10,2155 m/52 g
Horizontal Measured P5D 5.00 - 2000.00 Hz 5.8684 m/s2 s
Zero reference. ..
<Step 34>

Press the button to go to the next definition.

“7 New definition - K2/Multi-Random

f e pi
L L ) o)
Mew Open  Testsave Print Preview
Feference Fesponze Diive

dB

File(E) Test definition(T) Operation(P) Edit(E) Display(y] Window(

Test definition

Test Definition Information
&) /O Module Configuration

PN 7 £) Excitation System Information
00 [l &) Fundamental/Control Condition
S
Change £ Multi-axis/Multi-point Control Condition

+t‘5 Excitation system setting
+-§) Control Reference
+ Input channel

Excitati
Acc
Vel
Dis)



<Step 35>

Select the chl in the list of input channels and press the button to change the channel setting.

TEDS Update(T]

O

Input channel conﬁguraticy
MNo. Channel name, Group name Assignment  Sensitivity Input type Polarty  Type ms monitoring  PSD monitoring  Limit
Chl Vertical 000Ch1 3.0pC/im/s% Charge input (1 mv/pC) + Mot used
2 Ch2 Vertical 000-Ch2 3.0pC/im/sy) Charge input (1 mv/pC) + Mot used
Displayed excitation group Al display - %ISIEI

Cancel

<Step 36>
Set the channel type to Principle Control.

L X d
Yan
©

[ Input channel elerment
Input Channel Infarmation
M ame CH1 Modul= ID 000 = Ch Chl * Polaity @ +
Quantity  Acceleration - Input type  Change input (1 mv/pC) - Cal. cancelR)
Senzitivity 30 = pCAim/sy - TEDS connection(E]
[ Channel type Principal cortrol - Excitation group  Vertical -
Weighting of drive generation 10 =

L2 =S

Detailed(D] >

L A4




<Step 37>

Set the excitation group to vertical.

Input channel elerment IEI

Input Channel Information “
M ame CH1 Modye D 000 - Ch Chi * Polarity @ + o -
Quantity  Acceleration - Input type  Charge input (1 mv/pC) - Cal, cancel) Detaied(D] »>

Sengitivity 30 = pCfim/s?) - TEDS connection(E]
Charnel type Principal control - [E:-:citation graup - ]

“Weighting of drive generation 1.0 : \

L X
L 4
<Step 38>
Press the OK button.
Input channel elerment IEI
Input Channel Infarmation
I amne CH1 Module ID 000~ Ch Chi * FPolaity @ +
Quantity  Acceleration - Input type  Charge input (1 mv/pC) - Cal, cancel) aiIed[D] >3
Sengitivity 30 = pCfim/s?) - TEDS connection(E]
Charnel type Principal control -+  Excitation group -
Wieighting of drive generation 10 =
000
<



<Step 39>

Select the ch2 in the list of input channels and press the button to change the channel setting.

-9 [l
Group name Assignmert  Sensitivity Input type Polarity  Type me monitoring  PSD monitoring  Limit
Vertical 000-Chi 3.0pCrim/s3) Charge input (1 mv/pC) + Principal control
3.0pCrimis?) Charge input (1 mv/pC)
Not used v
iy
Displayed excitation group Al display - FRisfer / Fiegister
© o
<
1)
<Step 40>
Set the channel type to Principle Control.
Input channel element @
Input Channel Infarmation
Mame CH2 ModulelD 000 ~ Ch Ch2 + Polaity @ +
Quantity Acceleration - Input type  Charge input (1 mv/pC) - Cal cancellR] Detaild(D) »>
S ensitivity 30 = pCémisy - TEDS connection(E)
[ Channel type » | Excitation group  Horizontal -
Weighting of drive generation 10758
000




<Step 41>

Set the excitation group to horizontal.

Input channel elerment

Input Channel Infarmation

R =

——

M ame CH2 Module ID 000 * [Ch Ch2 ~ Polarity @ +
Cluantity Acceleration - Input type  Charge input {1 mv/pC) - Cal cancellR] DetailedD) >>
Sengitivity 30 = pCfim/s?) - TEDS connection(E]
Charne type Principal control - [ Excitation group  fglelieele] - ]
Wieighting of drive generation 10 = \
(Al
L 4
<Step 42>
Press the OK button.
Input channel elernent @
Iput Chaninel Infarmation
Mame CH2 Module ID 000 Ch Ch2 » Polaity @ +
Quantity Acceleration - Input type  Charge input {1 mv/pC) - Cal cancellR) DetailsdD) »>
Sensitivity 30 = pC/mis? - TEDS conmection(E ]
Channel type Principal control - Excitation group  fgelege] -
“Weighting of drive generation 10 :

000




<Step 43>

Press the OK button.
Input channel configuration @
No. Channel name Group name Assignmert  Sensitivity Input type: Polarty  Type ms monitoring  PSD monitoring  Limit add
1 cn Vertical 000Ch1  30pCAm/s3 Charge input (1 mv/pC) B Principal cantrol —
2 Ch2 Horizontal 000-Ch2 3.0pC/m/s3) Charge input {1 mv/pC) + Principal control Change.
Dielete
Mot used
Displayed excitation group Al display - [ Refer ] [ FRegister ] Cancel ]
L 2.4
<
<

<Step 44>
Press the button to go to the next definition.

" Mew definition - K2/Multi-Random
File(F) Test definition(T) Operation(P] Edit(E) View(V) \

Print Preview

L
Open  Test save

Resporize Cirive

Reference Lewvel

Test definition

| Test Definition Information
43 YO Module Configuration

) Excitation System Information

-4 Fundamental/Control Condition

Q‘i Multi-axis/Multi-point Control Condition
m-46) Excitation system setting

m-4&3) Control Reference

-6 Input channel

| Data Save Condition

] SyncTran Control Cendition




< Step 45>

Select ‘Not save’ and press the button of [OK].

Data Save Condition

@ Mot zave

destination folder

M

Save the test file name az a prefis,

Sequence number

Beginning walue

Periodic save

Save at testing completion.

Refer...

BE

in. digits number

oK

{[ Cancel

< Step 46 >

The definition is completed.

" New definition - K2/Multi-Random
File(F) Test definition(T) Operation(P) Edit(E}

-

View(l) Window(W) Option(Q) Help(H)

¥ =4 > s s X ¢ | B
[ T I R | Ly
I L : 3 é

Mew Open  Testsave Print Preview Ope. start

Reference Level Response

Dirive
! _
mV rm=

Dirive Limit

oo =S

Alarm &bt

Test definition

Reference

) Test Definition Information
&3 /0 Module Configuration
) Excitation System Information

-3 Excitation system setting
=& Control Reference
-4 Input channel
&) Data Save Condition
-[_] SyncTran Control Condition

43 Fundamental/Control Condition
& Multi-axis/Multi-point Control Condition

Excitation group name 1

Acceleration 10.0068 m/s®ms

Velocity 7.037e-3 m/s ms

Displacement 2.840e-2 mm ms

Break point PSD

MNa. Frequency(Hz) Level/Slope

1 10,00 1.088e-3 (mfs?/Hz
2 100.00 600 dBjoctave
3 1000.00 0.00 dB/octave
Tolerance

6.00 -6.00
Extended tolerance( 0 items)

0.00

Excitation group name 2
Zero reference

4 T

Abortupper(dB) Abortlower(dB) Abort AB.W.(Hz) Alarm upper{dB) Al
3.00

2019/ 4/18 09:52:40 Test definition is completed.

HEDHS

Level

Increment

—

s

Test definition is completed.

NUM

4/18/2019 09:53:08




<Data save>

<Step 1>

Press the button to save the test definition data.

-4 Control Reference Moc
-3 Input channel
<Step 2>
Input the file name and press the button to save the data.
“7 Save As (23]
Savein: [ Documents - @ 7 -
L= Name : Date modified Type Size
ebelp || TestMultiRandom.mran2 7/19/2013 6:06 PM  MRAN2 File
Recent Places
Desktop
-_l_—l_;IJ
Libraries
Computer
“w
A g~ I
Metwork
File name: TestMuttiRandom?2 mran2 -
o ‘ . Save as bype: [Mulh-Random Test Definition File(”.mranz) ']
@ Comment

“ New definition - K2/Multi-Random
File(E) ~Test definition(T) Operation(®) Edit(E) Display(d) Windc

Test save Preview

New Open

Reference Lewvel Response

dB

Test definition Reference
[S ] Test Definition Information Tes

-9 YO Module Configuration Exc
&) BExcitation System Information XFF‘:

/ -9 Fundamental/Control Condition C
% an

-4 Multi-axis/Multi-peint Control Condition
43 Excitation system setting




<Test operation>
<Step 1>

Press the button to start the operation.

“ CA\Users\IM\DocumentstTestMultiRandem2.mran2 - K2/Multi-Randem

File(E) Test definition(T) Operation(P) Edit(E) Display(\) Window(&) Option{0) Help(H

= ) : B=
New Open  Testsave Print Preview Ope, start

Reference Lewvel Responze Dirive

Test definition | Referance

&) Test Definition Information

43 1O Module Configuration

&) Excitation System Information

&) Fundamental/Control Condition

&) Multi-axis/Multi-point Control Condition
+-49 Excitation system setting

+|§I Control Reference

+|§l Input channel

Testtype RANDI
Exc. System Config.  Multiple
XFR function data Not exi
Continuing exc. data  MNotexi

Module Configuration
Module ID

<Step 2>
Press the button of XFR measurement start.

Initial loop check is automatically operated and the XFR measurement is started.

# C\Users\IMV\Documents\ TestMultiRandom2.mran2 - K2/Multi-Random == =

File(F) Testdefinition(T) Operation(P) Edit() Display(y) Window(W) Option(Q) Help

Tl o x1 »

Testsave Datasave Print  Preview Ope. en Start

Vertical ‘ Horizontal |

Fieference Level Flesponse

Drive Limit Ahort

= L Tp—— C

Alam
4 -10.00
dB

Reference/Response | XFR function |Operation status

ay

O QE9F R E

1 g (/smV Cchi/chl

010

1.000e-2

1.000e-3

10004
1800 degree

0o

-180.0
1 g /stymV

010

1.000e-2
1.000e-3

1.000-4
1500 dedree

oo

1000.0 20000 50Hz 100

Increment

200

NUM 7/22/2013 9:32:17 AM




<Step 3>

The system proceeds to the state of waiting for operation start when the XFR measurement is finished.

Press the button of operation start. Initial loop check and initial equalization are automatically operated.

When initial check and initial equalization

level (-10dB in this example).

are finished, the test operation is started at the initial excitation

L 2.4
<
<
“¥ CAUsers\IMV\ Decumentsi TestMultiRandom2.mran? - K2/Multi-Randem =nE=
File(F) Test definition(T) Operation(P) Edit(f) Display(y) Window(W) Option(Q) Help(H)
=3 L) = 5 x4
r_‘.l . Q [ W J ‘
Test save Datasave Print Pre\.riev.v Ope. end Start
Vertical |Hurizunla|‘
Refererce Level Respanse Drive Elapsed time Fiest time Drive Limit Alarm Abort
sz -toso oo  ooowf ooroo © 6 6 6
dB mV mm=

Reference/Response | XFR function |Operation status

AUt QEalE & o E

1. {m/s2mv Ch1/Ch1

0.10
1.000e-2
1.000=-3

1.000e-4
1.000e-5

1.000e-6
180, Gegree

00

-180.0
1.0 m/sAmV

Ch1/Ch2

il
11 A

Lobh
s

i
L

JiL,

I‘"I..wﬁ."I‘ﬂ"f”\\“’h'llw |

==

50Hz 100

10000 2000.0

7/22/2013 9:33:08 AM

Initial excitation level

is displayed.




<Step 4>
The test operation is started at the initial excitation level (-10dB in this example).

Press the level up button of excitation level and set the value to 0dB.

7 C:\Users\IMV\Documents\TestMultiRandom2.mran2 - K2/Multi-Random [E=n E=E Ed
File(F) Test definition(I) Operation(P) Edit(E) Display(¥) Window(W) Option(Q) Help(H)

Testsave Datasave Print  Preview

Stop Pause
Vertical .‘Hnriznntall
Reference Level Response Diive Elapsed time Rest time Drive Limit Alam Ahort
i i T O O O
Reference/Response | XFR function | Dperation status fLave\
I
e -10.00
M EE QNS &
0.0 (M/s23He Vertical I Response i
I Reference
e Alarm upper ‘5'
e Alarm lower = Incramant
e Abortupper o
L4 200
I Abortlower ‘g| |7|

10.0 (/sPRrHz Horizontal

m X
NUM 7/22/2013 9:35:43 AM




<Step 5>

Test time starts to count the elapsed time for test operation when the excitation level is set to 0dB.

7 CUsers\IMV\Documentsh TestMultiRandemz.mran2 - K2/Mutti-Random EI £
File(F) Test definition(T) Operation(P) Edit(E) Display(d) Window(W) OptioniQ) Help(H)
— | oy i
A la o |
Testsave Datasave  Print Preview Stop Pause
Vertical ‘ Horizontal ‘
Relerence Lewvel Response Diive Elapzed time Pext time Diive Lirit Alarm Abart
Level
PR AL Q D] b ] '
1000 m/s2R/Hz Vertical e Response £
I Reference
s Alarm upper
e Alarm lower [—
I Abortupper | ]
¥ 200
B Abort lower ‘Q| |—|
100.0 m/s2RHz Horizontal
m %
NUM 7/22/2013 9:36:18 AM




<Step 6>
Test operation is stopped when the test time ends.

Press the button of operation end. The system proceeds to the display of test definition mode.

000
<
7 C\Users\IMV\Documents\ TestMultiRandom2.mran2 - K2/Multi-Random == E=E
File(F) Test definition(T) Operation(P) Edit(E) Display(V) Window{W) Optiga
— 1 —] 2
3 LA e P 44
Test save Datasave Print Pre\riev‘v Ope. end Retry
Vertical |Hurizunla| |
Reference Lewel Response Dirive Elapsed time Rest time Diive Lirnit Alarm Abart
102155 0.00 0:01-00 0:00-:00 Excitation is completed O O C C
dB
Reference/Response | MFR function | Dperation status Level
! 0.00
N EEEIEFEIE ) :
100.0 M/s%Hz Vertical e Response ¢
B Reference
e Alarm upper
e Alarm lower R,
s Abortupper ,W
I Abort lower =
1000 /st Horizortal
m X
NUM 7/22/2013 9:37:11 AM




Chapter 4 Test Definition

4.1 Outline

In this system, a complete set of information needed for test operation is called ‘Test’.

To perform a test, Test must be defined first of all.

This chapter describes the procedure to define the Test.
A Test is defined by the setting of the information in Table 4-1 in order for each Test types.

Table 4-1 Test Types and Definition Information

Test type Random

Information

(1) I/O Module Configuration

(2) Excitation System information

(3) Fundamental/Control Condition

(4) Multi-axis/multi-point control condition

(5) Excitation System Setting

(6) Control Reference

(7) Input Channel

O |0 |0 [0 |0 |O |0 |O

(8) Data Save Condition

O : Information that must be defined
— : Information that is not necessary to be defined

/\ : Information that is defined if necessary

Information of test completely defined is to be saved in a file as a specified format of ‘Test File’

Test operation can be executed by loading a file in which the information of test defined beforehand is

saved as a test file.



4.2 Fundamental/control condition

Control condition of K2 controller is defined.

Fundamental/Control Condition

Frequency range  2000.00 v Hy Controlfrequencylines 400~ Max ohservation freq | 2000.00 == .
Delta f 500 y, Frame time 2000 g

Controlled vaniable  Acceleration - mfs? -
Averaging parameters M 415 F 8= 120 poE

E qualization mode Nomal = | Detailed definition(C)...

Loop check Nomal -
Testtime Specify - 0:01:00 = Level scheduling Undefined Wen&_]_._ DeletelD]
Ivitial output lewel <1000 == 4p Levelincrement 200 = 4p
Auto-start
Shutdown time 5000 == o

(8| meSm]
-
Cancel

Fefer
Register

4.2.1 Frequency range fmax
(1) Meaning

This item is for specifying the Frequency range for the spectrum analysis.

An appropriate value should be set in order to cover the frequency elements included in the
reference PSD to be reproduced.

When the defined value of this item is too large with comparing other specified items such as
the number of input channels, the real time operation may not be available due to the limitations
of the ability of the CPU.

Correspondence between Sampling Frequency fs and Frequency range fmax is described as
below ;

fs = 2.56 fmax

4.2.2 Control frequency lines

(1) Meaning
This item is for specifying the resolution of spectrum analysis.
The resolution of spectrum analysis is specified by the number of lines L
In this system, the relation between the number of the lines L and the number of points for
spectrum analysis N is described as below ;
L=N/2.56
A waveform data for N points corresponding to the control frame length is transformed to the
spectral data of complex number for N/2 lines in the Frequency range by spectrum analysis.
Concerning to the characteristics of anti-aliasing, the valid data for the control operation is
specified from the lower frequency side within the spectral data of complex number for N/2
lines.
Frequency resolution Af is described as below ;
Af=frx /L (=1 /N)



< Selection Guide for number of lines >
The number of lines is to be selected based on the transfer characteristics of the controlled
system.
For a successful control, almost all the impulse response of the controlled system must be
within the set control frame.
If the result of waveform control is unsuccessful, select a larger line number stepwise.

It is better to do it this way rather than that set an excessively large number.

4.2.3 Max. observation frequency (Max. observation freq.)
(1) Meaning
This item is for specifying of maximum value of the frequency observed at input channels.

The default setting value of this item is the setting value of frequency range.

4.2.4 Controlled variable
(1) Meaning
Unit of quantity (controlled variable) used as a control objective for K2 controller is specified.
Control unit defined in this item is treated as a unit in test definition.
A unit specified in ‘other units’ is added as a Control unit only when the rating information of

‘other units’ is specified in the excitation system information.

4.2.5 Averaging parameters
(1) Meaning
The Degree-Of-Freedom of measurement, that is, the accuracy of spectrum estimation

(averaging operation) is specified in this item.

Averaging operation is necessary to execute the accurate spectrum estimation in the analysis
of random signal because the spectrum data obtained in FFT analysis for one time has too large
dispersion.

Spectrum analysis of random signal has the characteristics as below;

(1) Spectrum analysis data of random signal can not be obtained as a certain value, but it is
obtained as an estimated value having characteristics of probability.

(2) The reliability of the estimated value is expressed as the degree-of-freedom. The larger
value of the degree-of-freedom is specified, the more reliable estimation value is

obtained.

The degree-of freedom is specified by the parameters as below ;
(1) Averaged time for aloop M
The frame number for operating the response analysis for 1 round of control loop is

specified.



(2) Averaging weight parameter of loop E
This parameter is for operating the averaging weight for the response spectrum data
obtained at each control loop.

When the value of M and E in the above is determined, the degree-of-freedom K of the
response analysis is specified ;

K=2M (2E-1)

For composing the stable control system, it is better to set a larger value of K. Therefore, the
value s of M and E should be determined in order to specify the value of K according to the
following aim ;

K > 100

However, the control speed (dwelling rate) becomes slower when too large value is set to K.

4.2.6 Equalization mode
(1) Meaning
This item is for setting of the control speed t the initial equalization during the time from the
control operation start (a white-noise-like output start), and through the coincidence of the
response spectrum with the reference spectrum (within the tolerance), to the beginning point of
the elapsed time counting start.
1. Fast
This item is for setting of the control at a faster response speed.
It is proper to set ‘fast’ in this item for the specimen with a stable and a high rigid body.
2. Normal
This item is for setting of suitable control speed for general cases.

Generally, the setting of ‘Normal’ is recommended except the case in which the

special judging is required.
3. Slow

This item is for operating the control at a slower response speed.

In case that the specimen having a non-linear response (for example, the response
shows the different characteristics when the excitation level is changed), the setting of
‘slow’ may be suitable.

4. Specity (or use the ‘detailed definition’ button)
Each parameter of equalization mode is properly defined according to the setting of
“fast’, ‘normal’ and ‘slow’. However, this item ‘specify’ is provided for the testing with
the specimen which us too difficult to control by the setting of the standard items. It is
for making a fine adjustment of each control parameter when the testing operation

having the difficult specimen to control is operated.

As stated at the beginning of this clause, the effect of this item appears clearly in the stage of
initial equalization. However, the set value of this item as the control parameter is also valid

during the testing operation after the test time counting start.



4.2.7 Loop check
(1) Meaning
This item is for specifying of the strictness of the criteria for monitoring abnormal event in the

control loop during control operation using loop check function.

Loop check is to be operated in the following condition ;
(1) at loop check (before measurement of transfer function)
(2) at initial equalization

(3) in control operation

The objective channels for loop check are ;

1. atloop check (before measurement of transfer function)
- All of the used channels

2. atinitial equalization

3. in control operation
- Principle Control channel
- Control channel
- Monitor channel for monitor RMS observing

- Monitor channel having the monitor profile

The loop check before transfer function measurement is operated by white-noise output signals
in the excitation of the shakers one by one. The voltage of loop check is defined by the initial
output voltage specified for each excitation group. Refer to “4.4 Excitation group” about the
details.

The loop check at initial equalization is operated by white-noise output signals that are defined
as the initial output voltage in the excitation groups. It checks the abnormality in the control

loop and also observes continuously in the control operation.

The abnormal detection level for loop check is selected among the three items below ;
1. Severe : The severest criterion is set.
It can be used for a specimen with a good linearity.
2. Normal: The criterion allows an ordinary level of non-linearity.
3. Loose : The criterion allows a larger non-linearity.

Use this criterion when loop check is failed in setting ‘Normal’.

4.2.8 Test time
(1) Meaning
This item is for specifying of the duration of the test operation. That is, the system

automatically stops signal output when the specified time elapses after the start of the test.



< Infinite >
When the test time is not needed to be set, the value of ‘infinite’ should be selected.
In this case, the excitation continues unit [Stop] button is pressed except the case of

activation of abort using a predetermined protection function.

< Specify time >
When denoting ‘hour’ as ‘h’, ‘minute’ as ‘m’ and ‘second’ as ‘s’, the input format is as
below ;
hhh : mm : ss
The conversion such as ‘second’ to ‘minute’ is automatically performed.
(Example 1) The entry of *10 : 20 : 30° means ’10 hours, 20 minutes and 30 seconds’.
(Example 2) The entry of ’50 : 0’ means *50 minutes’.

(Example 3) The entry of ‘1000’ in automatically converted to ’16 minutes, 40 seconds’.

4.2.9 Initial output level
(1) Meaning

Before testing based on the defined reference spectrum, a trial run of the excitation system (to
see behavior of the spectrum, etc.) is needed : This trial run is done with reproducing the
waveform proportional to the reference spectrum at a lower excitation level.

The lower excitation level, which is the ratio of the initial waveform to the original reference,
is called the ‘Initial output level’.

This item defines the ‘Initial output level’, which is defined in the form of a level ratio (dB
value) as the standard (0 dB) of the reference waveform level.

The setting of excitation level can be changed (0 dB or less) any time during the testing of
actual excitation, but there is a danger to make the mistake of doing excitation at 0 dB from the
beginning. This can be avoided by the first setting the required value. This item helps you avoid

making this mistake. However this item is available only as a foolproof device.

< Change in Excitation Level in Operation >
To change the defined excitation level is also possible by clicking a specified button with
mouse.
The level increases (decreases) just for the defined ‘Level increment’ every one press of

the keys.

4.2.10 Level increment
(1) Meaning
This item is for specifying increment value of changing excitation level.

By using dialog box of ‘level change’, this setting value can be changed during operation too.



4.2.11 Auto-start
(1) Meaning
When the value less than 0dB is set for the initial output level, the function of level change
that automatically executed from the specified initial output level to 0 dB is called ‘Auto-tart’.
This item is for selecting of whether ‘Auto-start’ is executed or not. If 0 dB is specified for the

initial output level, this item can not be selected.

When ‘Auto-start’ is needed to be executed, the button of this item should be selected (click
the check box to be marked). The level is increased automatically for the specified value at each

time when the specified time is elapsed, and this action is repeated until the level reaches at 0
dB.

4.2.12 Shutdown time
(1) Meaning

The drive signal output can be aborted by the order of ‘Excitation stop’ during the drive
outputting state in the actual testing. When the response that exceeds over the specified ‘Abort
level’ is detected, the drive signal output is automatically aborted.

However, it is dangerous to cut off the drive output suddenly. To prevent this danger, the
output level should be gradually reduced to zero with taking proper duration.

The time for reducing the output level is called ‘Shutdown time’ and this quantity can be set in
this item.

On the other hand, the same danger of the above may occur at the drive output start. Therefore,
for this system, the operation specification that the full level output is produced with taking a

specified time of this item is provided.

4.2.13 Level scheduling
(1) Meaning
This item is for operating a test at the scheduled excitation level.
In the setting of level schedule, excitation level / excitation time / tolerance are defined.
The setting of excitation level and test time in level scheduling gets preference over in others.
Therefore, when level scheduling is set, each definition items of initial level, test time and auto-
start become impossible to define or invalid even if it has defined before hand.

Test time in the level schedule shows the total time of each schedule item.

The definition item of level scheduling cannot be used in SOR / ROR test.
Also, it doesn’t have to be defined when it is not necessary.
[Define] : This button is for defining or correcting the Level scheduling. The dialog box of
level schedule definition appears when it is pressed.

[Delete] : This button is for deleting the defined level scheduling.



< Definition of each scheduling item >

The following buttons are used for setting and registering of each schedule item.

Level schedule @

No. Level(dB) Time Tolerance enlarge (dB)

1 -20.00 0:10:00 6.00 Carcel

2 500 1:00:00 0.00
3 -10.00 0:30:00 1.00

4 0.00 2:00:00 0.00

5 -15.00 0:45:00 6.00

Taotal time
4:25:00

Time 0:10:00 = add
Tolerance enlarge 6.00 (= dB
[Add] : This button is for registering a new schedule item

After inputting the values to level and time, press this button to register and
display the current schedule in the list.
[Change]:  This button is for changing the values of a registered schedule. Selecting a
schedule by a mouse, input the values to be changed and press this button.
[Delete] : This button is for deleting the registered schedule.

Selecting a schedule to be deleted by a mouse, press this button to delete it.

4.2.13.1 Level
(1) Meaning
This item is for setting of the excitation level. Excitation level is specified as a relative
level to Reference PSD defined in ‘PSD Definition’.

4.2.13.2 Time
(1) Meaning
This item is for setting of the excitation time.

Time is specified by the same method of setting time in ‘Test time’.

4.2.13.3 Tolerance enlarge
(1) Meaning
This item is for setting of tolerance.
Tolerance is specified as a relative level to the tolerance defined in ‘Tolerance Definition’.
By using this item, tolerance can be enlarged if it is necessary. For example, the width of
tolerance needs to be enlarged when the too much noise exists in lower excitation level.
When the value of 0dB is set to this item, the value of tolerance is specified at the same

value of the tolerance defined in ‘Tolerance Definition’.



4.3 Multi- axis / multi- point control condition

The items for the condition of waveform control are defined in the multi-point / multi-axis operation.

Multi-axis/Multi-point Control Condition

Specify the times of }<FF measurement excitation.  Default | = B fimes

| Crogs-talk control is operated.

Control strateqy  Momal - Drive saving  Momal - =z 1.000e-3

Cantral spesd MNormal - = 400 -

Renewal of crozs-talk contral information is withhald.
Cross-talk information averaging times ~ Default - == ] times/loop

Set all the excitation groups az limit objectives.

4.3.1 Specify the time of XFR measurement excitation
(1) Meaning
This item is for setting the times of excitation / measurement operation in XFR measurement.

(The measurement data is to be averaged.)

<Methods of XFR measurement excitation>
1) Initial excitation by white-noise

The loop check before transfer function measurement is operated by white-noise output signals
in the excitation of the shakers one by one. The voltage of loop check is defined by the initial
output voltage specified for each excitation group.

It checks the abnormality in the control loop for all shakers individually. All channels
belonging to the excitation groups of the shakers are sure to be checked and the control loop is
judged accurately by all the response of the used input channels of the excitation groups.

2) XFR measurement excitation

The excitation of transfer function matrix measurement is operated by drive output signals
defined as XFR measurement output voltage of the excitation groups. This item specifies the
excitation times for the measurement.

Also, the spectrum of excitation drive signal is controlled for the purpose of utilizing the
measurement as much as possible; the transfer characteristic of controlled system is available to
know according to the information of drive and response by white-noise excitation of 1).
Generate a random signal satisfying the condition according to the information: determine the

drive spectrum to have flat spectrum of responses at all input channels as possible, specify the

level of drive signal from the specified excitation level. Then the excitation is to be operated.

The excitation of XFR measurement is operated simultaneously for all the shakers because the

XFR measurement data is needed to be acquired in a close condition as actual event as possible.
XFR measurement by simultaneous excitation is achieved by the independent and individual

random signal that is used as a drive signal for the excitation of shakers.



4.3.2 Cross-talk control
(1) Meaning
This item is for specifying whether to do cross-talk control or not.
Cross-talk control is the core of multi-point/multi-axis control operation so it must be usually

set to ‘execute’.

‘Not execute’ is set only in the following cases :
(1) Too large drive voltage is required if cross-talk control is done. So the cross-talk
control can not be done according to the limitation of the excitation system.
(2) Operation without cross-talk control is intentionally tried in order to confirm the effect
of cross-talk control.

When setting to ‘not execute’ is done, the control operation is carried out in the following
sequences :
- Cross-talk control between the excitation groups is not done.
- Cross-talk control between output channels that belong to the same excitation group is
done. (Consequently, to cease cross-talk control completely, all shakers must be defined

so as to belong to different excitation groups.)

4.3.3 Control strategy
This item is ordinarily to be used in the ‘normal” mode.
This item is used to partly change the control algorithm when the waveform cannot be controlled
by ordinary procedures. The control strategy can be selected from the following three types :
Normal : In this type, the impulse response of the inverse system (in general, non-
causal) created on the basis of the transfer function for equalization is handled
evenly before and after the time origin (past and future).
This is suitable for the general waveform data which is usually used in this
system.
Type A : In this type, the impulse response of the inverse system is handled somewhat
unevenly before and after the time origin (emphasis on the future).
Type B : In this type, the impulse response of the inverse system is handled unevenly

before and after the time origin (emphasis on the future).

In such a situation better control cannot be achieved or the bad influence may increase, especially
when the control method of this system is used for executing the control loop.
However, those types may help in the control of transient waveforms (like that used in a shock

test).



4.3.4 Drive saving
(1) Meaning

This item is usually to be set to ‘normal’.

When the linear independence of transfer function matrix H becomes unstable, the
equalization matrix G calculated from H also becomes unstable, so some regularization is
needed.

This item specifies a parameter for regularization.

In general, the regularization process yields a smaller drive signal (the larger the regularization
parameter is set, the smaller the drive signal becomes). The name of this item is derived from

this relation.

This item is effective only if the calculation of the equalization matrix G is unstable.

Drive saving is not any kind of actual energy-saving measure to achieve the same result.

In the concerning case, a too small H at a frequency component determines too large value for
G as the inverse number of H. The small measured value H includes the measured error caused
by noise. However, the influence of this measured error of H appears in the inverse number G as
much larger error. This is a very significant problem (because the large G produces large drive

voltage signals).

It is needed when the solution (drive) is unstable and unreliable because the simultaneous
equations are unstable. In such a situation, the solution may have very large value, but it is not
certain whether such large value is correct. Drive saving means using a more reasonable and
stable solution (smaller than the original one) after regularization.

When simultaneous equations are stable, Drive saving is not needed.

However, regularization admits a sort of ‘abandonment’ in a shortage of rating of an excitation
system; a larger drive signal required for a precise inverse matrix solution cannot be output
although the original matrix is not completely bad.

In other words, the required drive voltage can be decreased by giving a larger parameter

(instead, the control accuracy is worse, but ‘abandonment’ is useful for achieving excitation).
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The selection range is described as follows :

Stricter solution :

Normal :

Save :

Specify :

4.3.5 Control speed
(1) Meaning

The regularization stated above is not almost done, but a strict
mathematical solution is searched. When the solution is unstable or
almost unstable, too large a drive voltage may be given. In this
event, actual excitation may be impossible, so Stricter Solution is

insubstantial. (Equivalent 0.0002 to regularization parameter)

Moderate regularization is done. When the solution is stable, there
is no regularization effect, so Normal is suitable to the ordinary

setting. (Equivalent 0.001 to regularization parameter)

Stronger regularization is done. When the solution is unstable or
almost unstable, a rough mathematical calculation is done to avoid
generating too large a drive voltage. (Equivalent 0.005 to

regularization parameter)

Regulation parameter is set by a number. When the regularization
parameter is set to zero, no regularization is done. This setting does

not have any advantage, generally.

Control speed is usually a concept of follow-up speed with response change of the controlled

system (if there is one) during control.

This item is for the transfer information (cross-talk control information) corresponding to the

waveform control. And, the same item for the transfer information corresponding to PSD

control is defined in averaging weight parameter of loop E of averaging parameter in

fundamental/control conditions.

In this system, the following-up for the characteristic change of the controlled system is

achieved by the consequent action such that when the transfer function is renewed at every

renewal of control loop, then this system recognizes the change of the controlled system and it

leads to the change in equalization matrix.

Based on the definition of this item, the weighting factor for averaging the old and new data

in the correction of transfer function data is varied.

In the procedure to get the averaged data S, the weighting factor e, for the new data S™" is

adjusted, and S is described as follows
S=e*S™+(1-e1)S



In the setting of ‘Fast’, the weighting factor of the new data is large, so the change in the

measured transfer function value is quickly reflected to the control.

The numeric value is specified in percentage for the weighting factor e; which determines

the evaluation ratio of the new data.

For example, the definition of ‘25 %’ means e; = 0.25.

The numeric data corresponding to each set value are as follows:

Fast : 80 %
Normal 140 %
Slow 120 %

4.3.6 Cross-talk control loop open

(1) Meaning

There are two kinds of control information in the test of single and multiple excitation

groups. The one is the control information for PSD control and the other is cross-talk

information for the waveform control operation.

Renewing operation of the control loop is defined in ‘cross-talk control loop open’ of the

multi-point/multi-axis control condition and in ‘open loop operation’ of the level change during

the operation.

Renewing process of the control loop varies depending on the defined contents (the setting

of open loop operation and cross-talk control loop open). And it is also possible to change the

setting for the renewing of the control loop during the testing operation.

The precise description of the renewing activity is summarized as follows :

Definition ) Not execute
Open loop operation Execute
contents (default)
) Not execute Not execute
Open loop operation Execute Execute
(default) (default)
Testin PSD control
¢ O X O X
operation information
Waveform control
O X X X
information

QO: Control information is renewed.

X : Control information is not renewed.
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The default setting of this item is to renew the control information, but by setting this item
to ‘Not execute’, the control loop operation is set to ‘open’ as the initial setting.

The renewing of transfer function data is suppressed just after the test start when this item
is set to execute. Therefore, this system proceeds to the state of open-loop control based on the
transfer function data that is obtained at the initial measurement without changing the

equalization matrix data.

4.3.7 Cross-talk information averaging times
(1) Meaning

This system adopts the method of renewing of transfer function data (the transfer information
for waveform control) for tracking the changing response of controlled system.

The renewing of transfer function data is executed as below ;

The cross spectrum between the drive data and the response data is calculated as the averaged
value obtained by the spectrum analysis for the specified frames. By using these data, a new
transfer function data is calculated.

In this item, the times of averaging process is specified. The averaging process is operated by
using the data for the fixed numbers of frames equal to the averaging times specified in this item.
Then, the renewing of transfer function is executed.

This item is for the renewing of transfer information (cross-talk information) corresponding to
the waveform control. The same item for renewing of transfer information for PSD control is set

in ‘Averaging parameter averaging times for a loop M’ of Fundamental/control condition.

4.3.8 Limit control at all excitation groups
(1) Meaning

In the limit control of multiple excitation groups, there might be the case that an input channel
is much influenced by not only the excitation group one belongs to but also the other excitation
groups not belong to. The effect of the limit control may not be obtained sufficiently only by
executing the limit control for the excitation group one belongs to.

This item is for setting of the limit control operation for not only the objective input channel
but also the other input channels of all the excitation groups.

When this item is set to execute, the limit process is carried out for the reference PSD of all
the excitation groups. Therefore, when the limit control is executed, the control response and the
response of input channels of the excitation groups including not only the objective input
channel but also the other input channels of all the excitation groups are influenced.

When this item is set not to execute, the limit process is carried out only for the excitation
group one belongs to. In this case, the limit control does not have influence on the control

response and the response of the input channel belonging to the other excitation group that has



4.4 Excitation group

Excitation groups/output system for control is defined.

4.4.1 Outline
(1) Meaning
The set of parameters concerning the excitation systems is called as ‘excitation group’.
The excitation and output system composed by the test definition are fixed on the basis of the
excitation group defined in this item.
The purpose for this item is to declare the excitation group to be used in the test when there

are multiple excitation groups existing.

The definition of excitation group aims at declaring in sequence the excitation groups to be
used for the testing.

The usable excitation groups have already been specified in the excitation system information.
Therefore, the type of shaker to be used and its rated values are also available to specify when

the excitation group is defined.

The correspondence between each shaker and the output channel that gives a drive signal to a
shaker also has been determined in the excitation system information.

Similarly, the excitation group to which each output channel belongs has been determined, so
all the excitation and output systems are fixed only if the excitation group is defined, as shown

in the following example:

EXC GRP A : Output Ch. OUTPUT 1 & shaker Al
: Output Ch. OUTPUT 2 shaker A2
: Output Ch. OUTPUT 3 & shaker A3

g

EXC GRP B : Output Ch. OUTPUT 4 & shaker Bl
: Output Ch. OUTPUT 5 & shaker B2

EXC GRP C : Output Ch. OUTPUT 6 & shaker C1
: Output Ch. OUTPUT 7 & shaker C2

The definition of excitation group is completed by setting the used excitation group as well as

the items (initial output voltage and others) to be defined for the group.
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4.4.2 Excitation group configuration

i =

Excitation group configuration @
BExcitation group Initial output voltageimV)  Mumber of channels
LChange. ..
Delete

Available excitation groups

Excitation group Mumber of channels

Horizontal 1

Add...
Ok
(1) Meaning

This item is for setting the used excitation group by operating the buttons in the display of
excitation group configuration.
However, only one excitation group can be defined for single group of the excitation group

configuration.

[Add] : To add a new excitation group

[Change] : To change the definition of an existing excitation group

[Delete] : To delete the defined excitation group

When the button [Add] or [Change] is pressed, the definition display of excitation system is
shown. Necessary definition item for the excitation group can be set in this display.

Based on the sequence of the configuration, the order of graphic display of output channels is
set. Graphic data of the output channels are displayed in the order of excitation groups
declaration to which the output channels belong.

The sequence of output channels belonging to the same excitation group is determined by that

of output channels determined in the excitation system information.



4.4.3 Excitation group information

Excitation group information of each excitation group is defined.

- =

Excitation Group Information[Z]

[rnitial output valtage 30.0 : mY me lLI

. = Cancel
#FR function measurement valtage 00 = v e

_ Ewizite by white noize
Clipping

iClipping by crest factar

Allowable voltage Rating of excitation group 10000.0 = mV

Allowance clipping ratio Momal - 20 = Sigma

HPF  Auto -

4.4.3.1 Initial drive voltage
(1) Meaning

Initial output voltage indicates the voltage to be output to the shakers initially at the first

loop check. The control operation is always started by the initial drive voltage at the

excitation.

The voltage is set by RMS value of the unit ‘mV’.

Initial output voltage ‘Vrms’ registered in the excitation system information is

automatically used as the initial drove voltage when this item is not defined.

Note) A suitable value for the used shaker must be set as the initial output voltage.

4.4.3.2 XFR Measure output voltage
(1) Meaning

Following the initial loop check, the voltage level (RMS) of drive signal given to each
shaker is defined in this item for each excitation group when the excitation for transfer
function measurement is executed.

The system operates the constant excitation control at the transfer function measurement
and outputs the drive of random signal that is equalized to have a flat (averaged, for
multiple channels) characteristic of response frequency at all the input channels.

This item defines the level of the drive voltage waveform.

To set flat characteristics to drive output spectrum instead of response frequency
components to be equalized to have almost flat spectrum, mark the checkbox for “Excited
by white noise”.

This input system is designed to be flexible. Therefore the input channels are not

corresponding to a specific shaker (but to an excitation group).
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4.4.3.3 Clipping
(1) Meaning
This item is to specify whether to use ‘clipping’ which is carried out in output channel
belonging to the concerning excitation group.
Clipping is specified to one of the following two methods;
» Clipping by crest factor
* Clipping by voltage
In this system, the value of clipping by voltage is necessary to be specified. On the other
hand, clipping by crest factor is not necessary to be set if it is not needed. It is general that

clipping by crest factor is set to ‘not execute’ in this system.

4.4.3.3.1 Clipping by crest factor
(1) Meaning
This item is for selecting whether the function of ‘clipping by crest factor’ is executed.
When the function of ‘clipping by crest factor’ is to be executed, this item is checked
and the level of clipping should be specified as a relative ratio to standard deviation ¢

of the output signal.

4.4.3.3.2 Allowable voltage
(1) Meaning
This item is for setting of the maximum drive voltage of the system.
When an output channel is going to be driven to output the voltage signal that exceeds
over the allowable voltage value, the clipping process is done for the drive signal. That is,
the specified voltage level of this item has the same meaning of the clipping level by

output voltage.

4.4.3.3.3 Allowance clipping ratio
(1) Meaning

In this system, the setting with only ‘clipping by output voltage’ is provided as a
standard. In case of the clipping by output voltage, almost all the signals are clipped
when the level close to the specified allowable voltage value is outputted. The execution
of the clipping process leads to deform the drive spectrum and reduce the ability of
spectrum control.

For safety, the system stops the operation when the crest factor of the clipped output
signal becomes smaller than a specified value.

Abort operation is judged by the output voltage (RMS value). In this case, the abort
voltage is specified as below ;

Abort voltage [mVrms] = Allowable voltage [mVO0-p]+ Allowance clipping ratio



4.4.3.4 High pass filter (HPF)
(1) Meaning
This item is for setting of inserting or not-inserting of a high pass filter to the drive signal
output circuit that is a concrete mechanism to realize the reduction of extra-displacement.
These items are selectable for setting the high pass filter and also the cut-off frequency fc

to be used.

* Not use
High pass filter is not used.
+ Auto-setting of fc
High pass filter is used, and the setting of cut-off frequency fc is
automatically done by the system.
* Specify cut-off fc
High pass filter is used, and the cut-off frequency fc is specified arbitrarily.

<Selection guide>

Generally, Auto-setting of fc that is the default value of this system is recommended.

As the selection guide of cut-off frequency fc setting, it is proper that the relation
between the minimum control reference frequency (the frequency at the lower
frequency edge of reference PSD) f edgeL and the frequency resolution A fis about :

fc=1f edgeL+0.5Af

However, the filtering is not necessary in the case of f edgeL >5Af

Most of the cases, the setting of fc doesn’t have much difficulty because the
implemented high pass filter is the secondary function (in some cases, a definitely

important effect of the displacement reduction can be obtained).

<Influence on estimated values of necessary velocity and displacement >
The setting value of this item effects on the RMS value of velocity and displacement
that is calculated at the same time with the calculation of acceleration RMS value of the
reference spectrum.
In a serious case that required displacement is too large to operate a test, it is
recommended to observe the calculated value by changing the setting of fc.
On the other hand, the estimated RMS values of velocity and displacement is based on

some assumption. Please note that the estimated value does not have absolute accuracy.
< Indication of fc set value >

The set value of fc is to be displayed after completing of the reference PSD definition

when ‘Auto-setting of fc’ is selected.
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4.5 Reference PSD

This item is for defining the reference PSD. Test pattern is determined by setting of the definition.

4.5.1 Reference PSD configuration
(1) Meaning

This item is for specifying the reference PSD for every excitation groups.

For the test definition having the multiple groups of excitation system, reference PSDs are
required to be configured to each excitation group.
The definition and setting the types of the reference PSD are set in this item.

The basic point of the reference PSD configuration is to set the reference PSD used in a test.

Reference PSD configuration @
ok
Cancel
Group name PSD type Frequency range ms value
oo
Horizontal (Undefined)
Zero reference...
Before defining the reference PSD

Reference PSD configuration @

10.0Hz

100.0

1000.0

Group name PSD type Frequency range ms value
Vertical Break point PSD 10.00 - 1000.00 Hz 9 6740 m/s? ms Ehange(C)...
Horizontal Zero reference

After defining reference PSD




<Reference PSD definition>
In the definition window of the reference PSD configuration, the excitation groups to be
used are defined by selecting one among the excitation group in the display set the
conditions for the group with using the push buttons below.

The available excitation group has already been determined in the excitation group

configuration.
[Define] : A new reference PSD is set.
[Correction] : The definition content of the defined reference PSD is changed.

[Zero-reference] : Reference PSD is set to zero. The details are described below.

When [Define] or [Correction] is selected, the definition window of reference PSD
definition appears. The reference PSD is available to be set in this window for every

excitation groups.

<Zero-reference>
As one of the important usage of the multi-axis excitation system, the shakers are used for
suppressing of cross-talk vibration in order to realize the exact one directional excitation.
In this case, only one reference PSD is required basically. Then the reference PSD of
response points corresponding to the other excitation axes are to be set to have all ‘zero’
data.

In such a case, it is too troublesome to compose the reference PSD with zero data and to
use it as the reference PSD. So, the system automatically set zero data as reference PSD to
the concerning groups by pressing the button of [Zero-reference].

Also, the control response check by the tolerance and RMS value is not executed when
zero-reference’ is set in this item. The limit control is not available to execute for input

channels belonging to the excitation group that has set to zero-reference.

<Display of defined reference PSD>
This defined reference PSD is displayed when the excitation group having the defined
reference PSD is selected. However, the graph display does not appear when the reference

PSD of a group is set to zero-reference.



4.5.2 PSD definition

Reference P5D

10.0Hz 100.0 1000.0

Fiesponge rms monitaring

Abort check Alarm check,
Relative upper limit dB
Relative lower limit dB
Abzalute level ’7 m/s? ms

Acceleration 10.0027 m/s%ms
Welocity 70233 m/s ms
Displacement 27212 mmms

PSD definition type
@) Break paoint PSD

Measured PSD

Meastred Wavetorm

| Reference definition(F)... |

 Tolerance defirition(T]...

| Refer

| Reqister

|

|

Cancel

(1) Meaning
This item is for specifying the types of PSD.

In this system, the definition method of PSD data are provided as below ;

1) Break point PSD definition
2) Measured PSD definition

3) Measured Waveform definition

B

Select a definition method of PSD data in PSD definition type.

<Beak point PSD definition>
The PSD data is defined by the break point.

<Measured PSD definition>

The data file of PSD data saved in CSV format written as the dedicated format is used as

the reference PSD data as it is or with editing properly if necessary.

<Measured Waveform definition>

Calculate PSD data from the data of waveform data file saved by the specified CSV formats

without any editing or with appropriate editing as necessary, and use them as reference PSD

data.

<RMS value of PSD data>

When PSD data is defined, the RMS value if the defined PSD data is shown in the display.



(If the control unit is in acceleration, the RMS values of the velocity and the displacement
are also shown.)

The RMS value of the PSD data shown in this definition display is the calculated value
which depends on the control line (Af) specified in Spectrum Analysis Condition.

The RMS value recognized as a control quantity of this system is the RMS value which
depends on the control line shown in this definition display. The rating check of the system
is also executed with this RMS value.

However, these calculated values may be somewhat different from the ‘theoretical value’
which is calculated from the defined data shown in the break point definition display (it does
not depend of Af).

The RMS value shown in Measured PSD Definition display is the calculated value which
depends on Af of the PSD data file to be used. And, when both of the Af do not coincide with

each other, the RMS values do not coincide neither.

4.5.2.1 Break point PSD definition

4.5.2.1.1 Outline

PSD is defined by a pair of the frequency and the level (or the slope).

<Example>
10 [Hz] ~ 100 [Hz] : a spectrum having the slope [6 dB/oct]
with 10 [Hz], 0.1 [(m/s®)*/Hz] as starting point
100 [Hz] ~ 1000 [Hz] : a spectrum having the constant level (the slope [0 dB/oct] )

Note) The vertical axis of the graph in the profile is scaled by the control unit.

Break point PSD definition [~ 5|zl
Frequency{Hz) Level/Slope
10.00 1.088e-3 (m/s22/Hz 1. /52 Hz
100.00 6.0 dB/octave ’
1000.00 0.0 dB/octave
1.000e-1
1.000e-2
1.000=-3 B
1.000=4
10.0Hz 100.0 1000.0
Unit of slope  dB/octave - Delete | 10.0 m/s* ms .z change(R) |
Break paoint
Frequency 1000.00 == 13 £dd
Level @ Slope 00 = dBjoctave Change | ok | | Eancel |

Break point PSD data definition is independent from the frequency resolution Af . If the



defined break point PSD data has a component of which frequency has a fraction at dividing
by Af, the PSD data of each control line is defined as; draw a strait line between the PSD
levels of the frequency adjoining each other in the defined break point PSD data. Then,
calculate the level at the frequency of the control line on this straight line, and define the
PSD data of each control line by this calculated value.

However, the frequency components of the PSD data to be defined should exist in the band
between the frequency resolution Af and the control Frequency range fmax.

At least, two lines of the data are needed between Af and fmax.

Break Point (B.P.) data is registered by using these buttons.

Also the B.P. data can be registered for 256 at the maximum.

[Add] : A new B.P. data is registered.
When this button is pressed after inputting of the frequency or the level of
B.P. or the value of slope, the current value is shown in the setting frame and
registered as a B.P. data.

Additional registration of a data having the same or similar frequency of the registered
B.P. frequency can not be set.

[Change] : The content of the registered B.P. data is changed.
Select the B.P. data line to be changed by a mouse. Then, change the
objective item and, press this button.

[Delete] : The registered B.P. data is deleted.

Press this button at the selected B.P. data line to be deleted.

4.5.2.1.2 Frequency
(1) Meaning
This item is for inputting of B.P. frequency.
The frequency data which is the same or too close a value of the registered B.P.

frequency can not be added as a new B.P. data.

4.5.2.1.3 Level
(1) Meaning
At registering of B.P. data, the level data corresponding to the frequency data is inputted
in the unit off the PSD value.
The PSD value can be inputted to this item by pressing of the [Level] button.
The PSD value is expressed by ‘unit’ / Hz’. This ‘unit’ expresses the control unit that

has already determined in Fundamental/control condition.

4.5.1.1.4 Slope
(1) Meaning
At registering of B.P. data, the slope data corresponding to the frequency data is inputted.



The slope value can be inputted to this item by pressing of the [Slope] button.
The unit of slope can be selected from 2 types, that is, ‘dB/octave’ and ‘dB/decade’. One

of these units can be used for a PSD data.

4.5.2.1.5 rms change
(1) Meaning
When the definition of the spectrum stated in the above is completed, the conversion
of its RMS value is done.
This function is for proportional converting of reference PSD, that is for converting
the defined spectrum into the data having the required RMS value by changing only its
level without changing its shape.

The dialog box of RMS change appears by pressing of the RMS change button.

r

rms change @
Originial s walue 303.1145 /52 rms

Change
@ Mew rmz value R atio
100 = -
F, ] | Cancel

The RMS value can be set in these two methods ;
* New rms value

The changed RMS value is specified in an absolute value.
+ Ratio

The changed RMS value is specified in a relative value after the change.



4.5.2.2 Measured PSD definition

4.5.2.2.1 Outline
Reference PSD is defined by using of a measured PSD data.

Measured PSD definition =53]
C5Y file loadinglF]...
1000.0 Im/s%/Hz
Data edit
100.0 —
LPF zetting(L]...
100 —
HFF zetting[H]...
1.0 —
Level change|[C]...
010 .
mz change(B]...
1.000e-2
Undall]
1.000=-3 RSP
50Hz 100.0 2000.0

328875 m/s?ms | ok | [ Ccancel |

The measured PSD data to be used should be a CSV file written in the specified format.

Refer to “4.5.2.2.4 CSV data file” about the details of this format.

The frequency resolution Af of the used PSD data file is not necessary to coincide with
the Af defined in test definition. If the defined PSD data has a component of which
frequency has a fraction when divided by Af, the PSD data of each control line is defined
as follows; draw a straight line between the PSD levels of the frequency adjoining each
other in the defined PSD data. Then, calculate the level at the frequency of the control line
on this straight line, and define the PSD data of each control line by this calculated value.

However, the frequency components of the PSD data to be defined should exist in the
band between the frequency resolution Af of test definition and the frequency range fmax.
When data does not satisfy the above condition this data should be edited to complete the

condition. At least, two lines of the data are needed between Af and fmax.

<PSD data file selection>
PSD data file is selected by using the button as below;
[CSV file loading] : The PSD data file is loaded.
<Data edit>
The loaded data file can be selected by the following buttons;
[LPF setting] : This item is for operating of low pass filtering or truncating of the data.
[HPF setting] : This item is for operating of high pass filtering or truncating of the data.
[Level change] : The specified level of frequency band is changed.
[rms change] : The RMS value is changed.

[Undo] : The state of the edited data is returned to the previous state for one step.



4.5.2.2.2 File loading
(1) Meaning

This item is for selecting the measured PSD data file to be used as a PSD data.

In the dialog of the measured PSD definition, press the [CSV file loading] button to open

the dialog box of File loading.

File loading (%[5l
Column Mo.  Mame Assignment (m/sp2/Hz
Agzighment
Frequency Lewvel Mat uze
File selection
x

Press the [File selection] button to open a dialog box for CSV file selection.

“ Load CSV file

==l

Comment

Column number

Look in: 3 Documents - O ¥ e -
i Name ° Date modified Type Size
",L’ || DATADL.csv 7/18/201310:51 AM  CSV File
Recent Places | Toqisiveepa.csv 7/19/20132:20 PM CSV File
Desktop
=
Libraries
[
A
Computer
@
h 4| 1 2
Metwork
File name: DATAD cav - | Open
Files of type: [Tentfilet" csviox) - [ cancal |
Delimiter
Comma [ Tah [T %emicolon [ Space

After the objective data file selection is completed, the data to be used in the definition is to

be selected among the data described in the data file.

File loading

Column No.

1
2
3

MName

Freq[Hz]
CH1[im/s2)2/Hz]
CHZ[[m/s2)2/Hz]

Assignment

Lewvel

(-5 | ESn)
PSD unit  {m/sd2/Hz -
Agzzighment
@ Frequency () Level () Mot use

0k

] [ Cancel




<PSD unit>
Unit for the level of data file is selected.

<Assignment of frequency data>
The data of column corresponding with the frequency data is selected among the data
in data file.

<Assignment of level data>
The data of column corresponding with the level data is selected among the data in
data file.

4.5.2.2.3 Data edit
(1) Meaning
When the PSD data is determined, the selected measured PSD data is displayed and the
buttons in ‘Data edit’ become valid. The data can be edited by a selected button to be

executed on demand.

4.5.2.2.3.1 LPF (low pass filter)
(1) Meaning
This item is for operating of low pass filtering of PSD data or truncating the data in
unnecessary frequency band to discard.

A dialog box of LPF setting appears by pressing of the [LPF Setting] button.

LPF setting @
Cut-off frequency 1000 = He
Truncate
@ Specify slope 50 = dB/octave
[ Ok ] | Cancel

The items for setting are;
* Cut-off frequency
This item is for setting of the cut-off frequency for a filtering process.
* Processing contents

The processing contents of LPF are;

Truncate : This item is for cutting off the data at the higher band than the
specified cut-off frequency. The higher data than fmax should be
cut off and discarded from the PSD data when there is higher
frequency components than the control frequency range existing.

Specify slope : This item is for operating of low pass filtering with the specified

slope. The unit of slope is dB/octave.



4.5.2.2.3.2 HPF (high pass filter)
(1) Meaning
This item is for operating of high pass filtering to PSD data at truncating the data in
unnecessary frequency band to discard.

A dialog box of HPF setting appears by pressing of the [HPF Setting] button.

.

HPF setting (8] [
Cut-off frequency 1000.0 : Hz
Truncate
@ Specify slope 50 : dB/octave
[ (] ] | Cancel

The contents and the meaning of these setting items are the same as that of LPF.
* Cut-off frequency
This item is for setting of the cut-off frequency for a filtering process.
* Processing contents

The processing contents of HPF are;

Truncate : This item is for cutting off the data at the lower band than the
specified Cut-off Frequency. The lower data than the frequency
resolution Af should be cut off and discarded from the PSD data
when there is lower frequency components than the control
frequency resolution existing.

Specify slope : This item is for operating of high pass filtering with the

specified slope. The unit of slope is dB/octave.



4.5.2.2.3.3 Level Change
(1) Meaning
This item is for changing the PSD data level in the specified frequency range.
When the button [Level Change] is pressed, the dialog of level change appears.

Level change @

Freguency range

.

- -

1000 & <— 10000 [

Change
PSD value @ Ratio
10,00 = 4B
Slope
| Existing

5.0 = dB/octave

[ 0K ] | Cancel

The items for setting are;
* Frequency range
This item is for setting of the frequency range for level change. The minimum
value of the frequency range to be set is the frequency resolution Af of PSD data
file. The level only for one line can not be changed.
* Change
This item is for selecting of the specifying method of PSD level to be changed.
PSD value : The PSD level to be changed is specified by an absolute value.
Ratio : The PSD level to be changed is specified by a relative value.
+ Slope
In case that ‘ratio’ is selected in the item of change method, this item is for
specifying whether the slope of transportation band is attached or not.
The slope is set outside of the specified frequency range when it is set to be

attached. The unit of slope is dB/octave.



4.5.2.2.3.4 rms change
(1) Meaning
This item is for converting the defined PSD into the data having the required RMS
value by changing only its level without changing its shape.

When the button [rms change] is pressed, the dialog box of RMS change appears.

f o o

rms change @
Originial s walue 10.0 S —

Change
@ Mew rmz value R atio
50 = m./s rm=

2k ] | Cancel

Specifying method of RMS value can be selected among the following two methods ;
* Newl rms value
The RMS value to be changed is specified by an absolute value.
* Ratio

The RMS value to be changed is specified by a relative value.

4.5.2.2.4 CSV data file
(1) File Format
Text File (MS-DOS)

(2) Description formats of Data

The frequency domain data are described as follows.

1st. column 2nd. column 3rd. column
Ist. line | Frequency[Hz], Data name 1, Dataname 2, | ......
2nd. line 0.0, Hokk Rk RRERE | L
3rd. line Af, oAk A rERR R | L
2Af, okok ok ok ok k|
F, ***‘***’ ***.**’ .....

* The character-string data of the first line (data name). is not indispensable.

* The order of each Data (row) doesn't have regulations.

* The frequency must be sorted in ascending order.

(3) Unit of Data

The unit of data is specified after the data file is selected.




4.5.2.3 Measured Waveform definition
4.5.2.3.1 Outline

Reference PSD is defined by using of a measured waveform data.

Measured PSD definition (=230

Data edit
10
0.10 g8 .
| HFF zetting... |
1.000e-2 —_—
| Level change(C)... |
1.000e-3 I
| s chanae(R]... |
1.000e-4
[ Undoly |

1.000e-5
1.0Hz 10.0 100.0 4000

8.3250 m/s?ms <Back | | OK | | Cancel

First, select waveform data, and edit the waveform as necessary.
Calculate PSD data from the waveform data. Edit the data furthermore as necessary, and
use them as reference PSD data.
The measured waveform data to be used should be a CSV file written in the specified
format. Refer to “4.5.2.3.4 CSV data file” about the details of this format.

<Data edit>
This item is for editing the PSD.
For details, refer to “4.5.2.2 Measured PSD definition”.

<Back>
Returns to the screen to select waveform data and data edit.
When this screen reappears after waveform data is changed, data edit which has been

conducted already is abandoned.



4.5.2.3.2 Waveform Data File loading
(1) Meaning
The ‘Measured waveformdata file’, the base of PSD data, is selected and edited.
First, a dialogue box to select CSV file is displayed.

7 Load CsV file (==
Lookin: || CSV - @12 o
Iz Name ° Date modified Type
el EL) gVsTimeXlong.csv 9/13/2017 259 PM  Microsoft
RecentPlaces &) aqData.csv 11/28/200710:49 ... Microsoft
! @LnngWave.cw 5/12/2017 10:21 AM  Microsoft
@ Sample.csv 4,/6/2018 3:51 PM Microsoft
Desktop
=l
Libraries
1A
Computer
“w
h 4| [ [3
Metwaork
File name: Sample.cav -
Flesoftype: [Teut file("cov;"bt) -] [ Caneal |
D elimiter
Comma [FlTab [ Semicalon [F] Space
Comment
Column number 5

After the reference data file is selected, data to be used for definition is selected from

the data in the data file.

File loading
No. | Memne Assignment File selection(L]...
1 Data No.
2 Timeimsec.) ] o .
3 Xdirection Level urit ms
4 Y direction
— M — Sampling frequency 10000 = Hz

[ Calculate Fz fram time data

msec
Aszsighment

Tirne @ Level

£ ok [ Cancel

<File selection>

A dialogue box to select CSV file is displayed, and waveform data file is selected

again,

<Selection of level unit>

Unit for the level of data file is selected.



<Sampling frequency>
Sampling frequency of data file is specified.
When sampling frequency is automatically calculated from time data, the calculated
sampling frequency is displayed (In this case, changing sampling frequency is not
allowed.)

<Calculation of sampling frequency from time data>
Sampling frequency is automatically calculated by the data assigned as time data.

Selecting the correct unit of time data is also needed.

<Assignment of level data>
The data of column corresponding with the level data is selected among the data in
data file.

< Assignment of time data>
When sampling frequency is automatically calculated, The data of column
corresponding with the time data is selected among the data in data file.
Time data needs to be lined up with constant time intervals.
For details, refer to “4.5.2.3.4 CSV data file”.

When selection of waveform data is completed, the selected waveform measured data

is displayed.
Measured Waveform Definition @
FERESI AR
5p g M/s?
Dizplay data zelection
@ ‘wWaveform
PsD
-50.0
00sec 5.0 100 150 200 250 300 330 400 457070
Edit
Filtering(F]... | | Eduging(E]... | ‘ Scalar calculation(C)... | | [rata length change(F)... ‘
Original sampling frequency 100000 4, (Original data length 45708 points
Mext > | | Cancel




<Selection of waveform data file>
Waveform data file is selected by using the buttons shown below.

[ File loading ]: This button is for loading waveform data files.

<Display data selection>
The graph data can be selected from the items below.
+ Waveform display
Waveform graph is displayed.
+ PSD display
PSD graph is displayed. The number of lines of PSD can be selected.

<Data editing>
Editing loaded waveform data is allowed by using the buttons shown below.
[ Undo ]: The state of the edited data is returned to the previous state for one step.
[ Filtering ]: This item is for operating of filtering.
[ Edging ]: This item is for operating of Edging, windowing, and clipping.
[ Scalar calculation |: This item is for scalar calculation.

[ Data length change ]: This item is for changing number of data points.



4.5.2.3.3 Data edit
(1) Meaning
When the PSD data is determined, the selected measured waveform data is displayed

and the buttons in ‘Data edit’ become valid. The data can be edited by a selected button

to be executed on demand.

4.5.2.3.3.1 Filtering
(1) Meaning
This item is for operating of Filtering to the waveform data loaded.

The definition dialog of Filtering as below appears by pressing [Filtering]

button in the definition dialog.

Filtering @
| Low-pass filter[L)
Buttenworth Butterworth
@) Linear phaze @) Linear phase
Truncate Truncate
Frequency resolution 1600 - Frequency resolution 1600 -
Cut-off frequency : Hz Cut-off frequency : Hz
Filter slope 160.0 = 4p/decade Filter slope 160.0 = 4B/decade
QK. Cancel

Setting items are as shown below.

<Type of Filter>
Type of Filter is selected.
* Low-pass filter
In this type, the low frequency component of waveform data is passed.
* High-pass filter
In this type, the high frequency component of waveform data is passed.

<Filter Characteristics>
Filter Characteristic is selected. Generally, the default setting of ‘Linear Phase’

is used.
* Butterworth
Nth-order Butterworth Filter.
How to specify the order N is described after the next clause.

* Linear phase

The Linear Filter cuts the components without giving any non-linear phase



change to the input signal.
This system adopts the specifications that the slope at the attenuation band
can be defined without changing the phase in all the frequency elements at
all.

- TRUNCATE
The characteristics of the Frequency range which is the object for the filter
processing is truncated to zero bounded by the specified cut-off frequency
fe.
The phase characteristics are the same as the ‘Linear Phase’ in the previous

clause.

<Frequency resolution>
The frequency resolution is specified to carry out Fourier Transform and
Inverse Fourier Transform by FFT technique for the filter processing of the
waveform data.
Therefore, the input lower Cut-off frequency fc is determined when frequency

resolution is specified.

<Cut-off frequency>

This item specifies the Cut-off frequency for Filtering.

The possible lower value fc_min is determined by the Sampling frequency fs of
the objective waveform data of the Filtering process and the frequency resolution
L as follows.

fc_min = Af [Hz] Af =fmax/L, fmax = {s/2.56

<Filter order>
This item is defined only when ‘Butterworth’ is specified for Filter
Characteristics.

The order N is inputted that specifies the Cut-off Characteristics of the Filter.

<Filter slope>
This item is defined only when Filter Characteristic is ‘Linear Phase’. The
Slope of the attenuation transient band characteristics S[dB/decade] that is
correspondent to the order of the Filter is specified.
When this item is defined, Filtering process according to the following formula
is executed within the objective range.
A’(f){_A(f) Af<f<fe

=AY NS 1 fe)*™ fe <f<f max
A(f) Amplitude value



4.5.2.3.3.2 Edging
(1) Meaning
This item is for operating the edging process that achieves to smooth the loaded
waveform data at the beginning/ending edge to zero. Half-length Hanning
Windowing is used in this process.
When [Edging] button is pressed in the definition dialog, the definition dialog
of Edging appears as below.

Edging/Windowing/Clipping @

Proceszing type Window function

Objective regian...

@ Edaging(E) Left-zide Half[L] ok,
Hanning(H) Right-zide Half[R] W
Inverzed Hanning(T)

H alf-length Hanmningls)

Clipping(lZ]
Edging Width [front/rear] = =
Peak level 10 =

Setting items are as shown below.

<Processing>
Type to be processed can be specified.

+ Edging
Half-length-Hanning processing is conducted at front and rear of waveform.
For details of Half-length-Hanning, see below.

* Hanning
Hanning generates the Hanning function of the defined peak value in the
defined region, and multiplies the given waveform data by the function.

* Rotated Hanning
Rotated Hanning generates the ‘inverse Hanning’ function of the defined
peak value in the defined region, and multiplies the given waveform data
by the function.

* Half-length Hanning
Half-length Hanning generates the half-length Hanning function of the
defined peak value in the defined region, and multiplies the given
waveform data by the function.

* Clipping
The waveform data in the defined region is clipped by the defined clipping

level.



When the clipping level is positive (+), the data over the level is replaced
by the clipping level.

When the level is negative (-), the data below the level is replaced by the
clipping level.

Smoothing processing can be achieved to smooth the border between the

clipping level.

<Window Function>
This item can be input only if the previous item is set to ‘Half-length Hanning’.
There are two types ;
* Left-side Half
This type generates the Hanning function on the left, (start-up half-length),
and multiplies the given waveform data by the function.
* Right-side Half
This type produces the Hanning function on the right (fall half-length), and

multiplies the given waveform data by the function.

< Edging (front and rear)>

* Edging
The time for edging Te is specifyed.
Windowing by Half-length Hanning is operated to time data from the
beginning to the ending edge.

* Other processing
The objective region in which the processing is conducted is specified.
Although the whole region of waveform data is specified normally, an

arbitral region can be specified as necessary.

<Peak Level (Clipping Level)>
In the event of Hanning, this item specifies the peak value of the hanning
function. The unit is none because the value has no dimension.
The default value is '1".
In the event of clipping, this item specifies the clipping level. The unit is the

same as the objective waveform data.



4.5.2.3.3.3 Scalar calculation
(1) Meaning
This item is for setting of the calculation between numeral values of the
waveform data loaded.
When [Scalar calculation] is pressed in the definition dialog, the definition

dialog of Scalar calculation appears as below ;

Scalar calculation @
Calculation ——————————
Objective region(d]...
Addia) ! Replace(R)
QK.

Setting Method ol
@ Region[E) Posgition(F]

Calculation value :

Objective region 00 ;== 457070 o

<Calculation>
This item defines the calculation type between the waveform data and numeric

value.

+ Add

The defined quantity is uniformly added to the current waveform data.

* Multiply

The waveform data is transformed in proportion to the defined multiplier.

* Replace

The current waveform data is replaced by the defined value.

<Calculation value>

This item defines the value to be calculated.

When the calculation type is specified to ‘Multiply’, this item is set to the
untitled value. When the type is specified to ‘Add’ or ‘Replace’, the unit must

be the same as that of the current waveform data.



<Setting Method>
This item defines the objective range to be calculated.
* Region
To specify the objective region of the calculation by defining the beginning
point and ending point.
Select [Objective region] to display the dialog as below. And define the
beginning and the ending points that become the objects for calculation.

Specify range @

Lok |

50,0 ™52 | Cancel |

-50.0
0.0ms 20000.0 30000.0 45707.0
Cursar
4 |:| F
@ Begin End

7900 = o | Min.[5] | ¢==y 457070 = | Mas. (L) |

* Position

Only the data of the specified time position is the objective data of the
calculation. Namely, only the data for one point on the specified time axis is
processed by the calculation.

When [Objective position] is selected, the dialog as below appears. And

define the position of the objects for calculation.

Beginning point setting @

Lok |

500 e | Cancel |

0.0

-50.0
0.0ms 20000.0 30000.0 45707.0

4 |:| 3

B0 = e | MingGl | | Mawil |




4.5.2.3.3.4 Data length change
(1) Meaning
This item is for changing the waveform data length.
Select [Data length change] in the definition dialog. The definition dialog of

Data length change as below appears.

Data length change @
Original data length 45708 poirpe 457070 ¢ ) Obiective region...
Data length after corwersion 45708 — poirts | 45.7070 . ) Ok

Processing type Data position \%
D ata length corverzsion(D) Center(C]
[rata Trimming(T) Left[L)
@ Data Editing(E) Right(F]

<Processing type>
When Data Length of waveform data is converted, the following methods are

available ;

* Data length conversion
The desired Data length which will be converted from the current data length
is specified. Data Length can be increased or decreased from the current data

length.

+ Data trimming
The data in the specified region is trimmed from the objective waveform
data and the rest is used as a new waveform data.

Data Length is decreased from the current data length.

* Data editing
The data in the specified region is trimmed from the objective waveform
data and the trimmed part is used as a new waveform data.

Data Length is decreased from the current data length.



<Data Length>
This item is specified only when Processing type is specified as Data length
conversion and is defined a new Data Length R’.
In this item, the waveform data of a new Data Length is generated, while
Sampling frequency fs is kept unchanged.
In other words, the Frame Time T increases or decreases in proportion to the
Data Length as follows ;
T=R'/fs[s] R': A new Data Length
* The old Data Length R > The new Data Length R’ ;
Part of the old data is discarded in proportion to the decrease of the Frame
Time T (the discarded area depends on the defined data position stated
later).

* The old Data Length R < The new Data Length R’ ;
Zero data is added to the old data in proportion to the increase of the Frame

Time T (the added area depends on the defined data position stated later).

<Data Position>
This item should be inputted only when the Processing type is ‘Data length
conversion’ and this item defines the reference position for changing the
waveform data, led by changing the data length.
* Center
The data is increased or decreased with keeping the center of the old data as

a base. The data is added or discarded uniformly on the right and the left.

* Left
The data is increased or decreased with keeping the left end of the old data
fixed. The data is added or discarded from its right end.

* Right
The data is increased or decreased with keeping the right end of the old data
fixed. The data is added or discarded from its left end.



<Objective Region>

This item is valid only when ‘Data trimming’ or ‘Data editing’ is set in
Processing type.

When [Objective Region] is pressed, the dialog box for setting of objective

region appears.

Specify range @

Lok |

50.0 M/ | Cancel |

0.0ms 20000.0 30000.0 457070

Curzor

@ Begin End

104350 = o [ Mings) | <= 457070 = o [ Mawil) |




4.5.2.3.4 CSV data file
(1) File Format
Text File (MS-DOS format)

(2) Data

Sampling frequency data at each time is described as below in order of time passing.

Istcolumn  2nd column  3rd column
) ) Data Name | Data Name | Data Name
Ist line Time(ms) | | | | ..
1, 2, 3,

2nd line 0.0, oAk Ak Ak R RR R |
3rd line At oAk Rk hoAk kx NI VTOR
2At ***‘***’ ***'**, ***.**, .....

T sksksk skeksk skoksk skeksk skksk skek
, ke, ek, S

+ It is not necessary to specify the data in a 1st line.
+ The order of data (column) are not specified specially.

+ Time data is not necessary to me specified.

(3) Unit of Data
Unit of data to be described is determined by selecting a Data File.

(4) Sampling frequency
Sampling frequency of data to be described is specified after selecting the data file.
Sampling frequency can be calculated automatically from time data when time data

exists.



4.5.3 Tolerance definition
(1) Meaning

This item is for defining the condition of tolerance check.

It may be happened that the response PSD control to be equal to the reference PSD cannot be
obtained as you need depending on the condition of specimen (degree of sharpness in
resonance characteristics, having the non-linearity elements, etc.) in vibration test operation.

In such a case, it is necessary to decide the conditions for continuing the test operation

beforehand. This system has four types of check condition for the control response as below ;

A 1) Alarm allowance band width
2) Abort allowance band width
B 1) Alarm RMS level
2) Abort RMS level

Here, ‘Alarm’ means that this system sounds an alarm (buzzer) when the response quantity
which exceeds over the level of the set condition is detected. And, ‘Abort’ means that the
testing operation is aborted (the signal output is stopped) when the response quantity which
exceeds over the level of the set condition is detected. The response quantities to be checked
are the band width and the RMS value of response spectrum which exceeds over the defined
level. These items of A, B are corresponding to the defined values. Tolerance is for specifying
the items of A.

Monitoring condition of the response RMS is for specifying the items of B.

Tolerance is necessary to be defined. Observation condition of the response RMS is to be
defined if necessary.

The definition dialog of tolerance appears when the button of [Tolerance definition] is

pressed in the control reference definition dialog.

Tolerance definition @
| Define the alarm line. V| Use the lower limit line.
Upper limit Lower limit Allowable band width Eance)
Abart check. 6.00 : 4B £.00 : 4B 0.00 : Hz DetalledD] >
Alarm check 300 = 4 300 = 4 0.00 = 4,

<Tolerance check>
Tolerance check is for judging each control line if the response PSD coincides with the
reference PSD by using the specified tolerance band as a criterion.
In the tolerance check of this system, the levels for alarm and abort are provided. Alarm

level is to be set if it is necessary.



4.5.3.1 Tolerance
(1) Meaning
The condition of tolerance check is defined in the whole band where the reference PSD
exists.

Tolerance must be set for every test definition.

The tolerance generally set is called a ‘basic tolerance’ in the following description.

Tolerance is defined by the definition items as below ;

<Level>
Alarm/abort level for monitoring the deviation from the reference PSD are specified.
Level is specified by a relative level to the reference PSD.
At the setting of alarm check, the following relation should be satisfied between the

alarm level and the abort level.
| Alarm check level | = | Abort check level |

<Allowance>
The frequency width for allowing the deviation from alarm/abort level is specified. If
the total value of the frequency bands in which the detected deviation from alarm/abort
level exists is smaller than the set value of allowance, the function of alarm/abort is not
activated.
If the defined allowance width is larger (including the case of equal) than the band
width in which the reference PSD exists, the function of alarm/abort is not activated

even the deviation is detected at all lines.

4.5.3.2 Define the alarm line
(1) Meaning
This item is for setting of the alarm check to be used.
In this system, the abort check must be set. However, the alarm check is not always
necessary to be set.
The setting of this item is valid for both of the definitions of the basic tolerance and the

extension tolerance.

4.5.3.3 Use the lower limit line
(1) Meaning

This item is for setting of the lower limit value check to be used.

In this system, the upper limit value check must be executed. However, the lower limit
value check is not always necessary to be set. For example, the lower limit value check is
not used generally when the limit control is executed.

The setting of this item is valid for both of the definitions for the basic tolerance and the

extension tolerance.



4.5.4 RMS check
This item is for specifying whether the RMS value of the current control response is to be
monitored or not during the testing operation.

The following two items are provided for monitoring.

1) Alarm check by response RMS value
This system sounds an alarm when the RMS value of the control response exceeds over (or

falls below) the defined value of this item.

2) Abort check by response RMS value
This system stops the signal output immediately and aborts the testing operation when the
RMS value of the control response exceeds over (or falls below) the defined value of this item.
The stoppage of the drive signal is done gently. The drive signal is gradually reduced with
taking a time that is specified by the set value of shutdown time in Fundamental/control

condition.

The methods for setting level of the RMS value that specified to execute the alarm/abort check
are;

* Specify the upper level by a relative level to the RMS value of reference PSD.

* Specify the lower level by a relative level to the RMS value of reference PSD

* Specify the upper level by an absolute level

In the case of specitying the level by a relative value, because the level of the RMS value of
reference PSD is changed by the excitation level, the level of alarm/abort check is also changed

according to it.



4.6 Input Channel

4.6.1 Outline

In this system, there are three types of input channel ;.

* Principle Control channel
* Control channel

* Monitor channel

<Principle Control channel>
This item is available to be set only when an applicable channel is specified as a control channel.
The waveform control between the output channels and the control channel including these
phase information is required to be executed in the control operation with multiple output
channels. A specified channel having the role of waveform control is used as the Principle
Control channel among the other control channels in the system.

The Principle Control channel must be defined at least one among the available channels in an

excitation group. Though, one Principle Control channel is sufficient generally.

As stated before, a reference PSD is set for each excitation group. The waveform that satisfies
the reference PSD is a random waveform in waveform control. Therefore, the reference
waveform set for the Principle Control channel must have the same random waveform even when
the multiple Principle Control channels are set in an excitation group.

Generally, the specimen can not realize as a rigid body in all control bands therefore the
response waveform of multiple control channels are not be the same in operation. It is natural that
the setting of multiple control channels for one excitation group is an impossible requirement for
the controller physically. However, the controller tries to execute the operation even if the
requirement is not acceptable. It may cause the damage to the specimen and the controller in the

worst cases.

Please pay much attention with consideration to ‘weighting of drive generation’ when the

multiple Principle Control channels are needed to be set for one excitation group.

<Control channel>
Control channels are important one of which response signals are controlled to meet with the

control reference.



<Monitor channel>
Monitor channel is for observing the response at the specified response point independently of
the control channels.

The physical quantities of measuring object are available to set to each channel individually.

For example, when a controlled variable is acceleration, one monitor channel can monitor a

displacement signal while another can monitor a force signal.

You can also specify RMS value monitoring and PSD spectrum monitoring in the monitor
channels. Together with the function stated in the above, for instance, the following types of
operation can be done: when the control is done in acceleration, displacement signal of some
response point is monitored. And the testing is forced to abort when the displacement exceeds the
set limit.

In this system, the used input channels are all defined as monitor channels. So the control

channels have the function of monitor channel, too.

Also the same control variables are needed to be used as the objective physical quantities of the

Principle Control channels and the control channels.

In contrast, the excitation group to which the input channel belongs is defined in this item at all
the used input channels.

The excitation group configuration that the used input channels belonging is to be defined.

Thus the correspondence between input channels and output channels is determined. Reference

PSD of control channel is also decided by this information.



4.6.2 Input Channel

The input channels to be used are set in the definition dialog of input channel configuration.

Input channel configuration ==
No. Channel name Group name Assignment  Sensitivity Input type Polzity ~ Type ms monitoring  PSD monitering  Limit
1 Ch1 Vertical 000Ch1 3.0pC/(m/33) Charge input (1 mv./pC) + Pncpa\ control
S5t/ oo
4 Chd Wertical 000-Chd 3.0pC/mss?) Charge input {1 mv./pC) + Mot used

Principal control -

Displayed excitation group Al display. - Refer ] [ Register ] [ Cancel ]

[Add] : A new input channel is added.

[Change] : The definition contents of an input channel are changed.

[Delete] . A selected input channel is deleted from the registration.

[Up] [Down] : The registered order of an input channel is corrected. However, the registered

order has not much meaning than the order of graph display.

[Not used] : The channel is not used.
[Control] : The channel is used as a control channel.
[Monitor] : The channel is used as a monitor channel.

[Principle Control] : The channel is used as a Principle Control channel.

[TEDS Update] : The input sensitivity is set from the connected TEDS corresponding IEPE
sensor automatically. The function is enabled with the TYPEII hardware

[Displayed excitation group] : The channels registered to the specified group are displayed in the
list when the registered excitation groups are selected. All the registered

channels are displayed when this item is set to ‘All display’.

The definition contents of input channel configuration can be registered as a file in this system.

The registered definition condition can be used for another test if necessary.

[Refer] : The registered definition contents of input channel configuration is loaded and
used.

[Register] : The defined contents of input channel configuration is saved and registered as
a file.



4.6.3 Input channel element

Each input channel element is available to be defined in the display below.

The detailed input channel element is to be defined in the detailed definition display.

Input channel element

Input Channel Infarmation

Mame

Quantity Acceleration -

Sensitivity =

pCAm/s3

Channel type Monitor

Weighting of drive generation 1.0

Madule 10 ¥ Ch -

Input type  Charge input (1 mv/pC)

-

~  Excitation group  Vertical

Polarty @ +
- Cal. cancelR]

TEDS connection(E)

-2 |l
ak

Cancel
Detailed(D) »>

Simplified definition display

Input channel elerment
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Weighting of drive generation 1.0
Averaging weighting factor

Specify the averaging parameters to each Ch.
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4.6.3.1 Weighting of drive generation
(1) Meaning
This item can be set only when the current channel is specified as the Principle Control
channel.
In this system, the weighting factor which can be assigned for each control channel is
specified when the equalization matrix G is calculated from the transfer function matrix H
(this calculation is basically done as the inverse matrix calculation, however the more
complicated calculation is done in this system because it adopts the algorithm which can be
used even if H is not a square matrix).
The weighting factor W; (Wi :1=1, 2, .., m) is defined for each response point as follows:

0 < W, =10 i=12,.,m

In normal setting, value 1.0 is to be given to all W; (uniform weighting).

The effect of weighting factor W; is explained in the case that the number of response
points m is larger than that of shakers n.

We take up an extreme example where there are three control response points for one
shaker: in general it is impossible to exactly meet the responses of three points with the
reference (except when a specimen behaves as a rigid body and the references of the three
points are the same).

In this case, it is possible to give priority to control points to get an approximate solution
in the sense of Least-Mean-Squares even if the exact solution is impossible. (If W; is given,
it is possible to specify which response waveform of the control point is to be treated as an
important one to coincide with the reference waveform.)

For example, when weighting factors such as W; = 0.1, W, = 1.0, W3 = 0.1 are given,
control is carried out emphasizing that the response of control point 2 well meets the
reference in comparison with the other points.

Instead, the control points 1, 3 are played down their importance.



4.6.3.2 Averaging weighting factor
(1) Meaning
This item can be set only when the given channel is specified as the Principle Control

channel or a control channel.

When the multiple control channels belong to an excitation group, the response spectrum
of these control channels as a whole should be compared with the reference spectrum. For
this reason, one representative spectrum as the control response should be obtained from
the response spectrum of all the control channels belonging to the excitation group.

The controlling method in which the data obtained by averaging the response spectrum of
each control channel for each line is controlled as a control response spectrum is called the

average value control.

In this system, when multiple control channels exist, basically the definition of average
value control is executed for all the control channels, and the maximum value control
which is explained in the next clause is selected at an arbitrary control channel on demand.

This item is for specifying of weighting factor for each control channel to calculate the

average of the control response spectrum for the average value control.

Denoting the response spectrum of the control channel j as ¢, the averaging weighting

factor as Wj, the control response spectrum o is expressed as follows ;
I $ —

Here, c is the number of the control channels which belong to the concerning excitation

group. W in the above expression is expressing the following quantity ;
W= Z;WJ
J:

Normally, this weight is set for ‘1’ because each channel should be equally estimated.

In this item, the data Ei of each channel uses the averaging parameter M and E defined

in the fundamental/control condition and is done the averaging operation for each channel.



4.6.3.3 Maximum Value Control
(1) Meaning
This item can be set only when the given channel is specified as the Principle Control

channel or a control channel.

This item is for setting of whether the maximum value control of this current control
channel is executed or not.

When the maximum value control is executed at control channels, the control response ¢
is determined as the selected maximum value of the line which is obtained by comparing
the each response spectrum (j; of control channels and the averaged response spectrum
(b_ M of all the control channels calculated by the averaging weighting factor of the above
clause.

Therefore, in the maximum value control at the current control channel, the response

spectrum will not exceed over the level of the reference spectrum.

Denoting the response spectrum of the control channel j as ¢, the averaged response
spectrum as d)_M, the control response spectrum ‘¢ for the maximum value control is

expressed as follows ;
b =MAX[ 9", 6%, p, O™

These 1, 2, cm are the control channels which belong to the excitation group and is used
for executing the maximum value control.

In this item, the data 1 of each channel for executing the maximum value control uses
the averaging parameter M and E defined in the fundamental/control condition and is done

the averaging operation for each channel.

When this current channel is needed to be used only for the maximum value control
without using in the averaging calculation of the averaged response spectrum ¢ ™ of all the
control channels, the value of the averaging weighting factor W; explained in the above

clause should be set as 0.



4.6.3.4 Specify the averaging parameters to each ch.
(1) Meaning

In this system, all the defined input channels are specified as monitor channels.

The input channel specified as a control channel also has the function of a monitor
channel.

Monitor channels are for monitoring the response itself of the current channel. The
monitor response is also observed with averaging as in the same way as the observation of
the control response (the response data of the current channel for calculating the control
response).

This item is for specifying whether the parameter M and E for the averaging process of
the response spectrum of the input channel, that is, the monitor spectrum & von are
independently set or not besides the parameter M, E for the averaging process defined in
the fundamental/control condition.

When this averaging parameter specified to each ch. is needed to be defined, the
averaging parameter E and M are to be specified by checking the check box of this item.
The meaning of E and M are the same as that in the fundamental/control condition.

When this averaging parameter specified to each ch. is not needed to be defined, the
averaging parameter of the monitor spectrum for the monitor spectrum of the current
channel is specified in the same condition of the fundamental/control.

This item is valid when the current input channel is specified either as the Principle

Control channel or a control channel.

4.6.3.5 Monitoring RMS observing
(1) Meaning

This item is for specifying whether the RMS value monitoring is executed or not at the
current input channel. The meaning of RMS value monitoring is the same as that of
reference PSD in the item of test definition.

RMS value monitoring is the function for protecting the system. By setting of this item,
the response monitor RMS value of this current channel is monitored and the protecting
actions are activated at specified levels according to the RMS value.

These two of protecting actions are provided for the function of RMS value monitoring.

* Abort check
* Alarm check

In the setting of RMS value monitoring, the alarm check does not have to be specified,
but the abort check must be specified. Therefore, if the alarm check is executed, the abort
check is sure to be specified at the same time. When these checks are executed in
compound, the level of RMS value should satisfy the relation below ;

|Alarm check level| = |Abort check levell
When RMS value monitoring is needed to be executed, the check box of this item should

be checked. Then, the monitoring actions to be executed are set.



4.6.3.5.1 Abort Check / alarm Check
(1) Meaning
In this item , the alarm/abort level, the concept of the set value, the definition method
and its action are the same as that of RMS value monitoring’. However, these functions
treat the different objects for checking. One is the RMS value of the control response o

and another is the monitor spectrum ¢ Inon.

When the alarm/abort check is executed, the RMS value of the analogue input signal to
the current input channel (the response of the current input channel) is monitored during
the control operation. If this monitor RMS value of the current input channel exceeds
over (or falls below) the defined value of this item, this system activates the function of
alarm/abort.

In this item, the alarm means that this system sounds an alarm (a buzzer) when the
response quantity which exceeds over the level of the set condition is detected. The abort
means that the testing operation is aborted (the signal output is stopped) when the

response quantity which exceeds over the level of the set condition is detected.

The methods for setting the level which is used as the criteria for the alarm/abort check

are as below ;

* Specify the reference relative upper limit
- Specify the reference relative lower limit

* Absolute upper limit

In the case of specifying the level by a relative value, because the level of the RMS
value of reference PSD is changed by the excitation level, the level of alarm/abort check
is also changed according to it. However, if the dimension of the physical quantity
observed at the input channel is different from that of the controlled variable, the level
can be specified only by an absolute value.

The abort check and the alarm check is to be executed by checking the check box of
each item. Then, specify the level of the RMS value to the selected items.



4.6.3.6 Use the observation profile
(1) Meaning

This item is for setting the observation profile for monitoring the response

The feature of this item is that the monitor response is not only observed but also
operated by limit control.

These three types of observing methods are usable ;

+ Abort check
+ Alarm check
+ Limit by observation profile(* Option)

The observation level is defined by the absolute level therefore the observed physical
quantity does not have to be the same as the controlled variable. Any observation physical
quantities are available to use in this definition.

This function makes it possible to observe one part by a displacement sensor and to

observe another by a force sensor while the control variable is defined as the acceleration.

4.6.3.6.1 Profile definition
(1) Meaning
This item is for selecting the PSD type.

PSD type selection @

@ Break point PSD definitior

Meazured PSD definition

| Mexti] | | Cancel |

Please refer to “4.5.2 PSD definition” about the details of PSD definition

4.6.3.6.2 Tolerance definition
(1) Meaning

This item for defining the tolerance.

Tolerance definition @
Use the lower limit line. ‘—,DK
Lipper lirnit Allawable band width Cancel
Abort check 6.00 : 4B 0.00 : Hz DetailledD] »»
Alarm check 300 = dB 0.00 = He

Please refer to “4.5.3 Tolerance definition” about the details of tolerance definition.

The values of upper limit and allowable band width are defined in this item.



4.6.3.6.3 Limit by observation profile
(1) Meaning

When limit control is set to be executed, the response PSD for the current input channel
is monitored during the control operation. If the response PSD of the current input
channel is to exceed over the level of the PSD for monitoring set by the absolute value,
the function of limit control is activated. (This item is an option.)

When the limit control is executed, the output drive is controlled so that the monitor
PSD may not exceed over the PSD for monitoring set value. To be exact, the drive signal

is regulated by setting a smaller value of reference PSD. As a result, the level of the

output drive becomes smaller, then the control response PSD and the response of other
input channels also become smaller.

Generally, the limit control is executed for each operation lines.



4.7 Data save condition

4.7.1 Outline
Each item for saving the data measured in test operation to the hard disc is defined.
In K2 system, all the data measured in test operation are saved in a binary file (*.VDF).

Only the data ‘In test operation’ is storable. The data ‘In initial measurement’ can not be saved.

Data Save Condition @

@ Save Mot save

Specify destination folder

Refer..

Save the test file name az a prefis

Prefix Data

Sequence number

Beginning value 1 :
Fit. digits number 3=
| Periodic zawe : sec

| Save at testing completion. ———————
ok Cancel

4.7.2 Saving condition

Saving conditions are described as below ;

1. “Save” & “Not save” buttons
Select “Save” to save the data file automatically and select “Not save” if it is not necessary to

save the data.

2. Specify the destination folder
Specify the destination folder for the data file. Press the “Reference” button and specify the
folder.
If the destination folder was not specified, the data file will be saved in the folder for the test
file.

3. Use the test file name as prefix
A common word can be added as a prefix in the head of the data file name. The default
setting of this item is ‘Data’. The save file name can be changed by canceling the check of

this item.

4. Sequence number
Sequence numbers is given to the data file being added a prefix.
Beginning value : The beginning number of data is specified.
Example) When this item is specified as ‘1’ — ‘Data001.VDF’



Min. digits number  : The digits number of sequence is specified.

Example) When this item is specified as ‘2° — ‘Data01.VDF’

5. Save after a specified interval

This function is for automatic saving of the data on specified time (seconds).

6. Auto-save at testing completion
This function is for automatic saving of the data when the test is completed or when the test

is aborted by operator.



4.8 Operation Status

(1) Meaning
The information concerning to the excitation operation is displayed in this dialog.

Information in this display are renewed at every control loop time depending on the conditions.

" New definition - K2/Multi-Random == ECE
File(F) Test definition(T) Operation(P) Edit(f) Display(¥) Window(W) Option(0) Help(H)
= -
=3 Ly o 1<
L L b
Testsave Datasave Print  Preview Stop Pause
Vertical |Hnriznnta||
Reference Level Response Drive Elapsed time Rest time Drive Limit Alarm Abort
dB m. mY ms
Reference/Response | XFR function Operation status Level
0.00
In excitation
2013/07/22 12:59:38 PM Loop count 35 dB
/ Elapsedtime 0:00:30 {remains 0:00:30)
Level 0.00 dB (Increment +2.00 dB)
Checkresultitotal) ~ Alarm OK  Abort OK — Inciement
ReakHime processing CPU load factor2.65 % (Peak 2.95 %) 200
Reference data
Vertical 9.7468 m/s® ms
Horizontal 13.7840 m/s?ms
Response data
Vertical 10.1926 m/s?ms
Tolerance Alarm check Abartcheck
Basic 000[ 0.00] 0.00[ 0.00] Hz
Horizontal 14.4645 m/s?ms
Tolerance Alarm check Abortcheck
Basic 0.00[ 0.00] 0.00[ 0.00] Hz
Input channel data
Vertical Ch1(000-Ch1) 10.2636 m/s*ms
Horizontal Ch2 (000-Ch2) 14.6410 m/s* ms
Vertical Ch3 (000-Ch3) 17.5424 mjs*ms
Drive data Crestfactor
Vertical Ch1 (000-Ch1) 283 mVms 3.05sigma| 2.00]
Horizontal Ch2 (000-Ch2) 43.6 mVms 259sigma[ 2.00]
H@o 4 =X
NUM 7/22/2013 12:59:38 PM

<Display contents>
(1) Status
The message of the current status of the system is displayed.
‘In excitation’, ‘Pause’, ‘Excitation is completed’, ‘[ Test is stopped by the command of

operator]’, etc.

(2) Loop count
The count of the control loop is displayed.

(3) Elapsed time
The elapsed time of the test excitation at ‘0 dB’ is displayed. (The time counting is stopped
under the ‘0 dB’.)

(4) Level

The current excitation level is displayed.



(5) Check result
All the results of the checks (such as each checks for the control response, the result of the

check for the output drive and each checks for the monitor response) are totally displayed.

(6) Real-time processing CPU load factor
The current CPU load factor is displayed.

(7) Reference data

The current control reference level is displayed.

(8) Response data

The current control response level is displayed.

(9) Response check

The results of tolerance check for the control response and the RMS check are displayed.

(10) Input channel data
The information of each input channel data (RMS value, etc.) in the current control loop is
displayed. If the limit control is used, the operation status is displayed. Detailed results of each

check operated at the input channels are displayed too.

(11) Drive

The drive output voltage generated currently is displayed.

[ Operation status panel ]

The display can be changed one excitation group to another by selecting the tabs.

Vertical | Horizontal |

Elapzed time Rlest time Dirive: Lirnit Alarm Abort

0-00-30 0-00-30 In excitation i C\ C C\

Reference Level
9.7468 0.00
dB




Chapter 5 Message and meanings

5.1 K2 Multi-Random error message

Message

Meaning / countermeasure

Unusual phenomenon is detected

by loop check.

(Meaning)
The test operation is aborted due to the error in Initial loop
check. The detail about the error is displayed at the input
channel in which an error detected in the operation status.
A) Too much environment noise is detected. [1] [2]
Too small response in Initial loop check or too much
noise in non-excitation is judged as an unusual

phenomenon.

B) Loop open is detected. [1] [2]
Sudden decrease of response characteristics is judged as
an unusual phenomenon in operation.

C) Too much response is detected. [1] [3]
Sudden increase of response characteristics is judged as
an unusual phenomenon in operation.

D) Over load is detected. [1] [4] [5]
A signal having an exceeded level over the maximum
input value of the hardware (at voltage input : £10V, at
charge input : £10000pC or £1000pC) is inputted to the

input channel.

(Countermeasure)
Check the following points at first.
Mistake in system cabling
Incorrect definition of I/O channel information, such as
sensitivity and input format.
Cable disconnection
Incorrect installation of the pickups
Unusual condition of the excitation system.
Unusual condition of the specimen.

After checking the points in the above, the treatments for
each error are to be done according to the specified numbers.
[1] Set the loop check in the fundamental/control condition
to ‘Loose’.
[2] Increase the value of initial output voltage in the
excitation system setting.(If error occurred in the initial

measurement or in the initial equalization.)




Message

Meaning / countermeasure

[3] Decrease the value of initial output voltage in the
excitation system setting. (If error occurred in the initial
measurement or in the initial equalization.)

[4] At charge input, set the input type of input channel to
‘Charge input (ImV/pC)’.

[5] Change the sensor to lower sensibility one.

Test is aborted by Abort check.

(Meaning)
The test operation is aborted for an error detected by various
abort checks in operation. The content of error is displayed
in the operation status.
A) Test is aborted by abort check
(L] (2] (31 (51161171 18]
The test operation is aborted for an error detected by
various tolerance checks.
B) Test is aborted by abort check [Drive]
[4] [5][6][7118]
The test operation is aborted for requiring of the output
voltage exceeding over the ‘output voltage limit value’
of excitation system setting in operation.

(Countermeasure)
Check the following points at first.
+ Mistake in system cabling
Incorrect definition of I/O channel information, such
as sensitivity and input format.
Cable disconnection
Incorrect installation of the pickups

After checking the points in the above, the treatments for
each error are to be done according to the specified numbers.
[1] Change the set value of tolerance.
[2] Change the setting of equalization mode in the
fundamental/control condition.
[3] Change the setting of averaging parameters in the
fundamental/control condition.
[4] Change the setting of output voltage limit value and
the abort ratio in the excitation system setting.
[5] Recheck of the control point.
[6] Recheck the pickups used in the system.
[7] Recheck the pattern of the test.

[8] Recheck the construction of fixture.




Message

Meaning / countermeasure

Failed in initialization

(Meaning)
An error is detected in initialization of I/O unit executed
prior to the test operation.

(Countermeasure)
+  The power of I/O unit is not set ON.
+  Between the PC and I/O unit is not connected.
+ Incorrect connection of I/O unit board.
+ Incorrect connection of K2 I/F board.
+ Incorrect action of the driver.

Check the above points and retry the testing operation for
several times. If these errors occur even after checking the
above points, please contact with IMV.

The license required for operating

the program is not found.

(Meaning)
An error is detected in K2 protect information check.

(Countermeasure)
* License information
+ Incorrect action of I/O port (COM, LPT or USB) of
the PC connected to the protect devise.
+ Incorrect connection of the protect devise board.

Check the above points and retry the testing operation for
several times. If these errors occur even after checking the
above points, please contact with IMV.

Hardware error

(Meaning)
An error is detected in the PC or I/O unit.

(Countermeasure)
+  The power of I/O unit is not set ON.
+ Between the PC and I/O unit is not connected.
+ Incorrect connection of I/O unit board.
+ Incorrect connection of K2 I/F board.

« Incorrect action of the driver.

Check the above points and retry the testing operation for
several times. If these errors occur even after checking the

above points, please contact with IMV.




Message

Meaning / countermeasure

Test is aborted by CPU load.

(Meaning)
Test operation is aborted because too much loading is

detected in operation.

(Countermeasure)
Exit form the other applications than K2 executed by
the system when they are used.
*+  Decrease the value of frequency range in the
fundamental/control condition.
Decrease the value of control frequency lines in the
fundamental/control condition.

Decrease the numbers of channel to be used.

Check the above points.




Chapter 6 Supplemental explanation

6.1 Set up
<Procedures>

Select [Option] in the menu bar and click [Set up]. A dialog of set up appears.

iowﬂﬂd Option(Q) || Help(H)
aplA).

Graph color setting(G)...
1)

@ Environment setting(E}...

Web monitor setting(W)...

E-mail sending function setting(M]...

Report generator setting(R)...
Select Language(s)...

- o

Set up (el

Tranzmizzibility display unit

dB ES @

| k. || Cancel |

<Transmissibility display unit>

This item is for selecting the display unit of amplitude value in transmissibility graph.

This unit selected in this item is valid only for the transmissibility graphs calculated from the two data
giving the same unit.

In case that the transmissibility graph is calculated from the two data having different units, the

display unit of amplitude always appears as ‘Unit/Unit’.



6.2 Manual Operation
Control reference can be changed during the excitation operation by using the manual operation tool bar.

Manual operation tool bar is at right side of window.

b e =

Lirnit Alarm Abort

Level

— |

y
/ Increment

Manual operation tool bar

If the manual operation tool bar is not displayed, select [Display] in the menu bar and click [Manual

operation tool bar]. Manual operation tool bar appears.

Edit(E} | Display(V) | Window(W) Option(0] Help{H)

—— v | Filetool bar (F) '
q v | Status bar(5)

Print | '  QOperation tool bar(0) 1 a=

¥ Test definition tool bar(T)
Manual operation tool bar(M)

v Operation status panel(E)

v Teol bar button name(B)

‘ER fimetion | Oneration statis |



<Items in the manual operation tool bar>

Level

The excitation level is increased
for the set value of increment by
every pressing of this button.

The excitation level is decreased
for the set value of increment by
every pressing of this button.

The increment of excitation level, the value of excitation level
and the setting of loop update inhibited are changeable.
Press the button to open the definition dialog.

' =)

Manual @
Excitation level -10.00 = dB
[Increment 200 = | Cancel

Loop update inkibited




6.3 Using / Deleting of Live Data in Operation
The data (necessary for test operation) obtained at test abort (end) can be used by saving that of Test
Definition File in the condition of Excitation Stop.
The saved data is called as Live Data in Operation.
The types of Live Data in Operation are as below ;
+ XFR Function

+ Continuing excitation data

When Live Data in Operation is saved in Test Definition File, the merits and demerits as below exist ;

[Merit]

There are the following metis. However, pay attention to the danger when the system configuration
and the condition of sensors and specimens are different. In such a case, XFR Function is needed to
be measured again as in the same way as an ordinary test, and test is needed to be stared from initial
equalization.

<Using of XFR Function>

Transfer Function obtained in a test operation can be used in the next test. (XFR Measurement

can be skipped.)

<Continuing excitation data>
From the status that the test is suspended, excitation level and test time can be resumed.
Additionally, ‘Prompt mode’ can be also executed. The ‘Prompt mode’ is for executing at the
specified excitation level right away without operating the initial equalization in which the
Transfer characteristics of the controlled system is measured at the beginning of the testing

operation.

[Demerit]

A part of Test Definition contents cannot be corrected until the used Live Data in Operation is
deleted.



6.3.1 Using of Live Data in Operation

Live Data in Operation can be used when the excitation operation is finished.

6.3.1.1 Add the live data in operation at finishing the operation
<Procedures>
<Step 1>
At finishing the operation, a message window appears as below. The system asks that the
current status is needed to be added to the definition file.
Select [YES].

MultiRandom3.mran2 - K2/Multi-Random ==

i "  Testing operation is aborted.
" Add the current status to the definition file?

e\\f'b Yes | | Mo | | Cancel

- XFR function

Auvailable to correlate with the definition after XFR measurement.
+ Continuing excitation data

Available to correlate with the definition after the initial equalization.



<Step 2>
The names of data related to the definition are added in the display of Test Definition.

Reference Level Reszponze

dB

Test definition F{eference

&3 Test Definition Information

-9 /O Module Configuration
-9 Excitation System Information

/ -9 Fundamental/Control Conditi

-3 Multi-axis/Multi-point Contro

-4y Excitation system setting

49 Control Reference

49 Input channel

----- | SyncTran Control Condition

----- | Data Save Condition

-4y XFR function data

-9 Continuing excitation data

—




6.3.1.2 Add the live data in operation in Test definition mode

<Procedures>

<Step 1>

In Test definition mode, the XFR function data can be imported from data files by the operation

below.

The data available to import is the XFR function.

Select [File] — [XFR import] in Menu bar.

" MultiRandom3.mran2 - K2/ Multi-Random

Test definition(T)  Operation(P) Edit(E) View() Window(W)

Mew(M]... Ctrl+M
Open(0).. Ctrl+Q
Savels) Ctrl+5
Save as(A)...

Ancther Excitation System Information leading(F)...

Mew Input Environment Information loading(T)...

Mew Input Environment Information saving(K]...

XFR import (Y]... -~

Save graph data(M]... B
Print(P}...

Preview(V]

Printer setting(R]...

Page setup(U]...

Report generaticn(T)...

1 MultiRandom3.mran2
2 MultiRandoml.mran?

Exit[X)

on

Excitation System En



<Step2>
Select a file to import (the XFR function) and press [Open].
These items are available only when the selected test data file has consistent condition having

the same sampling frequency other parameters with the Test definition.

" Open (2l
Look in: Multi-Random S < N S
= MName = Date modified Type
ke i % | Multi-Random01-data.vdf2 9/19/2017 %48 AM Excitation
Recent Places W | hutiRandom1001.vdf2 9/22/201712:48 PM  Excitation
° L 2
Desktop
1)
© =)
Libraries
Computer
“
h L] 1 3
Metwork
File name: Multi-Random01-data wdf2 - Cpen
Files of type: Excitation data file(*.vdf2) - | | Cancel
Application ulti-RAMDOM
Comment




<Step3>

The imported data is added and displayed in the Test definition information as a related data.

o8 CAK2Data\Multi-Random\MultiRandom3.mran2 -
File(F) Test definition(T) Operation(P) Edit(E)

|Ir— ol e a
I {
Open  Test save Print
Feference Lewvel Rezponze

-

Test deﬁnition F{eference

&) Test Definition Information -
-3 Y0 Module Configuration

-3 Excitation Systern Information §

/ -4 Fundamental/Control Conditi
- - Multi-axis/Multi- point Contro (
-4 Excitation system setting '

=43 Control Reference

-3 Input channel
----- | SyncTran Control Condition
----- | Data Save Condition

-3 XFR function data




6.3.2 Deleting of Live Data in Operation
The added Live Data in Operation can be deleted by the procedures as below ;

<Procedures>
<Step 1>
Select the Live Data in Operation to be deleted. Press the [Delete] button.

=

MultiRandom3.mran - K2/Multi-Random
File(E} Test definition(T) Operation(P) Edit(E)

| R >
I {
Open  Test save Print
Fieterence Lewel Rezponze

-

Test deﬁnition Refere fCe

&) Test Definition Information

-4 /0 Module Configuration
-4 Excitation System Information

/ -9 Fundamental/Control Conditi

-4 Multi-axis/Multi-point Contro

-4 Excitation system setting

49 Control Reference

-89 Input channel

----- | SyncTran Control Condition
] r'l-.ta [ T

W <, ) XFR function data

ey Contnuing excication data

<Step 2>

The confirmation message appears as below. Select [Yes].

P o

MultiRandom3.mran? - K2/Multi-Random X

| XFR function data is to be deleted.
¥ OK?

L 2.4

:e i Ves ! ’ Ne




6.4 Skipping of XFR Measurement (Use the XFR Function of Live Data in Operation)
In a Test File having the XFR Function of Live Data in Operation, the related XFR Function can be
used and XFR Measurement can be skipped in test operation.
However, pay attention to the danger when the system configuration and the condition of sensors and
specimens are different. In such a case, XFR Function is needed to be measured again as the same as in
an ordinary test.

Refer to Using / Deleting of Live Data in Operation about the details of using XFR Function.

<Procedures>
<Step 1>
Load the Test File using the XFR Function of Live Data in Operation and press [Operation start] button.

°¢¢
<

! MultiRandom3.mran2 - K2/Multi-Random = =R ==
File(F) Test definition(T) Operation(P) Edit(E) View(\) Window(Ne{ Option(Q) HelpiH)
4 2Ea 0§ «|'m
2 I — i R |
L 4 L £
New Open  Test save Print Preview
Reference Level Response Diive Drive Limit Alarm Abart
N ¢ ¢ 6 ©
dB my rm=

Referance

Level

Test definition

&) Test Definition Information
&3 VO Module Configuration

-4 Excitation System Information
/ --&) Fundamental/Control Conditi

-3 Multi-axis/Multi-point Contro
#-4J Excitation system setting Increment

#-43 Control Reference
x
#-&J Input channel -
| SyncTran Control Cendition
D aadition

&) XFR function data

>

XFR measurement averaging 8times

o

Delete

H @ 4

=]

NUM

9/22/2017 13:07:32
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<Step 2>
XFR Measurement of the controlled system is executed.

Press [ XFR measurement start] button.

000

" MultiRandom3.mran2 - K2/Multi-Random
File(E) Test definition(T) Operation(P) Edit(E) View() Window(W) Option(Q) Help(H)

= Ly 5§ o X
Al o P ’
Test save Datasave Print Preview Ope. end

PET05-Ch1 | Direct-Ch2 | Direct-Ch3 | Direct-Chd |

Reference Lewvel Response Drive Drrive Lirmit
89160 -1.00
dB

Reference/response | XFR function |Qperation status

=

i

:
o bl R QB e | R b @] k| @

P-1 D-2 D-3 D4

In-1 T R .

X
[

£
&

I
s

X:Frequency 250 <==>2000.0 Hz
Y:Amplitude 1.000e-4 <==> 1.0 (m/s3/mV
Phase -180.0 <==> 180.0 degree

m %

=

M

[=frE] ==

Alam Abort

0.0 ' Waiting for XFR measurement C C\ C O
mil s

Level

Increment

0.50

9/22/2017 13:09:29
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<Step 3>

The dialog for selecting operations concerning with XFR Measurement appears when XFR Function
of Live Data in Operation is used in the test.

When both Loop Check and XFR Measurement are needed to be skipped, cancel the checks in all of
the check boxes and press [OK]. After [OK] button is pressed, XFR Function of Live Data in Operation

is loaded and the system proceeds to the state of ‘to Oth Drive’.

XFR measurement

#FR funchon data is referred to.

Operate new #FA Meazurement.

Operate #FR Measurement continuously.

Ok

The phases of XFR Measurement is composed by Loop Check and XFR Measurement. Loop Check is
needed to be executed for operating XFR Measurement. Four selections are provided in this item ;

1)  Skip both of Loop Check and XFR Measurement (the contents as in the above).

2) Operate Loop Check and skip XFR Measurement only (the check for cables and control
system connection).

3) Operate new XFR Measurement. Loop Check is operated automatically before the XFR
Measurement.

4) Operate XFR Measurement continuously (See the next clause). Execute XFR Measurement
and add the measured data to the current XFR function (to increase the average times of

XFR function). Loop Check is not operated.

6-13



6.5 Continuous XFR Measurement
This item is for operating XFR measurement continuously and adding the measured data to the current
XFR function.
It is usable when the averaging times of XFR function need to be increased after operating XFR
Measurement.
The condition of continuous XFR Measurement is described as below;
+ Loop Check is not operated.
+ Drive waveform at XFR Measurement is calculated according to the XFR function to be added.
So, the drive waveform is obtained as random waveform that equalized to have the flat

characteristics in frequency component of control response

<Procedures>
<Step 1>
Load the Test File using the XFR Function of Live Data in Operation and press [Operation start] button.
022
°
" MultiRandem3.mran2 - K2/Multi-Random =8 EoR)
File{f) Test definition(T) Operation(P) Edit{E) View(Y) Window Option(Q)  Help(H)

e Eud = =P L'T'j
T e r = |

! I =
New Open  Test save Print Preview

Response Diive Lirnit. Alarmn Abort

T ] § e KORGRERE

Test definition | Reference

D 23 =]
&) Test Definition Information
) /O Module Configuration

&) Excitation System Information

/ %) Fundamental/Contrel Conditi
4 Multi-axis/Multi-point Contro
w49 Excitation system setting \ncrement
w49 Centrol Reference

7
i3 Input channel =

-|_] SyncTran Control Condition

F=— || Data Save Condition
- -4 XFR function data
-4 Continuing excitation data

Delete

Reference

dB

Level

AFR measurement averaging & times

MUK 9/22/2017 13:07:32




Or otherwise, select [Operation] in the menu bar after completing the XFR Measurement.

Select [XFR measurement again]| Then, the confirmation message appears.

Select [Yes] in this dialog.

I

" MultiRandom3.mran2 - K2/ Multi-Random

File(F) Test definition(T)

Operation(P) | |Edit(E) View(V] Window(W

PETO5-Ch1 | Direct-C

Feference Lew

8.9160

Operation start(F2)
End(F3)

Start(F4)
Retry(F5)

Stop(F7)

Pause(F8)
Continue(F3)

Reference

XFR measurement again(A)

MultiRandom3.mran2 - K2/Multi-Random 22

|| N
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<Step 2>

Press [ XFR measurement start] button.

" MultiRandeml.mran2 - K2/Multi-Random
File(E) Test definition(T) Operation(P) Edit(E) View() Window(W) Option(Q) Help(H

= A o — x,
2 LA o *,
L L :

Testsave Datasave Print Preview Ope. end

PETO5-Ch1 | Direct-Chz | Direct-Ch3 | Direct-Chd |

Reference Level Response Drive

o -J-

Dirive: Limit Alam Ahort

@ e ee

Reference/ response | XFR function | Qperation status

:
HHFAQF 2@ F & EE @

P-1 D-2

rrr—
daliut

wmr‘w e

(R TR

s
e e T e
AR (N

X:Frequency 250 <==> 20000 Hz
‘:Amplitude 1.000e6 <==>1.0 {m/s2/mV
Phase -180.0 <==> 180.0 degree

Increment

0.50

pfe
. RS,

m b

NUM 9/22/2017 131517
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<Step3 >

The dialog for specifying the measurement method of XFR function is displayed.

Check the check box of “Operate XFR Measurement continuously” and press [OK] after setting the

required usage below. Then, the continuous measurement of XFR function is executed.

+ Specify the objective XFR function to be added

When the XFR function loaded in a test file needs to be used, select “Use the transfer function

related to the definition”.

When the current XFR function needs to be used, select “Use the transfer function obtained in

the previous measurement”.

*  Specify the averaging times

Input the required times of continuous measurement in “Measurement times”.

.

XFR measurement

#FR funchon data is referred to.

Loop check OM

Dperate new *FR Measurement

o | Operate #FR Meazurement continuous.

Uze ®FR related ta the definition.

@ Uze ¥FR obtained in the previous measurement.

b easurement times g tmes

N

.
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6.6 Restarting suspended test

In the test file that Continuing excitation data was added, the suspended test can be restarted from the

status that Continuing excitation data was added.

<Procedures>
<Step 1>

Load the test file in which Continuing excitation data was added, and press [Operation start] button.

000
<
! MultiRandom3.mran2 - K2/Multi-Random = =R ==
File(F) Test definition(T) Operation(P) Edit(E) View(\) Window(W) Optiopfd) HelpiH)
I ] M pE g
I I L .|
New Open  Test save Print Preview
Reference Level Response Diive Drive Limit Alarm Abart
P T ¢ © 6 ©
dB mV
Test definition | Refarance
Level
D e
(S] TE;t [;efhl)lmtdmv szor;natlo: Testiype RANDOM :
é 10 Module Configuration Exc. System Config. Multiple groups E
-4 Excitation System Information . .
- XFR function data Existing
&3 Fundamental/Control Conditi Conti data  Existi
~&J Multi-axis/Multi-point Contro onfinuing exc. data 15ting
-9 Excitation system settin
& 3 Control Ref)e,rance : Module Configuration Inrement
£
-6 Input channel Module ID Module type
| SyncTran Control Cendition oo “4ch |0 module TYPE I
| Data Save Condition (1] &ch Input module TYPE Il
A4 YER fociion daia o002 Bch Input module TYPEI
[ &) Continuing excitation data l
Excitation System Environment
Exc. System Info M-Syetm_4out
Excitation group
Excitation group name  PET05-Ch1
Output channel
Channel name Madule ID Ch Polarity
P-1 000 Ch1 Positive
Iniial outout voltage 30.0mV ms 2
. o .l Kl 11l r
H@OHH
NUM 9/22/2017 13:18:04




<Step 2>

Measure the XFR function of the controlled system, and proceed to the status of waiting for excitation

start.
000
<
" MultiRandem3.mran2 - K2/Multi-Randem EI £
File(E) Test definition(T) Operation(P) Edit(E) View(d) Window(W) Option(Q) Help{H)
Sl Ha x5
Test save Datasave  Print PI’EU‘\E\I; Ope. end Start
PETO5-Ch1 | DirectCh2 | Direct-Ch3 | Direct-Chd |
Reference Lewel Response Drive Elapsed time Rest time Drive Lirvit Alarm Abart
dB /s
Reference/response | XFR function | Operation status Level
[ : ==
EEFFIEY YR
1000 [m/s3Hz PETO5-Ch1 e Response
s Reference
e Alarm upper |§‘
I e Alarm lower b R
(m/s22/Hz Direct-Ch2 I Abortupper — s
LI s Abort lower |g‘ |—‘

1000 (M3 Hz Direct-Ch3

1000 (M3 Hz DirectChd

10.0Hz 1000 1000.0

NUM 9/22/2017 13:21:06
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<Step 3>

As for the test that Continuing excitation data was added, a dialogue box to decide whether the test
should be continuously executed or not appears.

To restart the test that test was suspended, check “Operate the test continuously”, and press the [OK]
button. Then, the test is restarted from the status (with the lapsed time of test and excitation level) that the

test was suspended.

Excitation start option @

J|0perate the test continuously 1[4 A
0o Operate prompt excitation. Cancel
<




6.7 Prompt Excitation

In the test file that Continuing excitation data is added, ‘Prompt mode’ can be executed.

However, pay attention to the danger when the system configuration and the condition of sensors and
specimens are different. In such a case, XFR Function is needed to be measured again as in the same way

as an ordinary test, and please don't use prompt excitation.

<Procedures>
<Step 1>

Load the test file in which Continuing excitation data was added, and press the [Operation start] button.

! MultiRandom3.mran2 - K2/Multi-Random =N R ==
File(F) Test definition(T) Operation(P) Edit(E) 6
Ll 23 5 ap : e m
I —= s
L I L : i
MNew Open  Test save Print
Reference Lewel Responze Drive Drive Lirvit Alarm Abart
P T ¢ © 6 ©
dB my =
Tast definition | Reference
Level
» o e
(5] TEstU%th;Imtd\m"l Igfur:atm: Testiype RANDOM :
-9 Miodule Lontiguration Exc. System Config.  Multiple groups =
&) Excitation System Information X L
.. | XFR function data Existing
) Fundamental/Coentrol Conditi Conti data  Existi
& Multi-axis/Multi-point Contrg | O UING €XC. data - Lxisting
Excitation system settin
-8 4 9 Module Configuration Increment
&3 Control Reference n
23-63 Input channel Module ID Module type 4
] SyncTran Control Condition 000 4ch /0 module TYPE I
-] Data Save Condition [} Bch Input module TYPE Il
& XFR function data 002 Gch Input module TYPE Il
&3 Continuing excitation data
Excitation System Environment
Exc. System Info. M-Syetm_4out
Excitation group
Excitation group name  PET05-Ch1
Qutput channel
Channel name Madule ID Ch Polarity
P-1 000 Ch1 Positive
Initial outout voltage 300 mV ms =
4 1 » Ul C
H@H =
NUM 9/22/2017 13:18:04




<Step 2>
Measure the XFR function of the controlled system, and proceed to the status of waiting for excitation
start.

Press [Excitation start] button.

P A4
<
* MultiRandom3.mran2 - K2/Multi-Random E E2
File(F) Test definition(T) Operation(P) Edit(E) View(V) Window{W] Option(Q) Help(H)
3 L &5 o X
=y :
Test save Datasave Print Previe\»\; Ope. end Start
PET05-Ch1 |Diret:l—Ch2 | Direct-Ch3 | Direct-Ch4 |
Reference Lewel Response Drive Elapsed time Rest time Dirive Lirnit Alarm Abort
dB mV/ mm:
Reference/responzse | XFR function | Dperation status Level
[ e/Response] __ ]
N IR BV IFET 1R
100.0 M/sFPMz PETO5Ch1 = Response
B Reference
e Alarm upper ‘5|
! e Alarm lower 2 T
{m/s?RiHz Direct-Ch2 I Abort upper —5 =
iy e Abort lower ‘Q| ‘—|

100.0 /st Direct-Ch3

1000 /s Direct-Chd

NUM 9/22/2017 13:21:06




<Step 3>

As for the test that Continuing excitation data was added, a dialogue box to decide whether ‘Prompt
mode’ operation should be executed or not appears.

To execute ‘Prompt mode’ operation, check “Operate prompt excitation”, and press [OK] button. Then,
excitation is started immediately with the used of the control operation data including the XFR properties

when the test was suspended.

e "

Excitation start option

| Operate the test continuouzly,

] 4
/[ | Operate prormpt excitation Cancel
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