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6.2 Manual Operation



Chapter 1 Outline of the System

1.1 Outline

K2/NON-GAUSSIAN is an option of K2/RANDOM.

Vibration test is conducted to verify that the designed performance and functions of a product can be
maintained until it is discarded by artificially giving it dynamic stress which is assumed to be given
during the life cycle of a product. The test result greatly depends on the type and method of artificial
stress to be given to the product. Therefore, vibration to be given artificially in the vibration test is
preferable to be similar to that in actual vibration environment. For these reasons, sinusoidal vibration
has been used for most of vibration tests for the last few decades. However, random vibration has
become mainstream recently, since it is closer to actual vibration.

In this random test, Gaussian random vibration in accordance with Gaussian distribution (normal
distribution) is used. However, analysis of measured vibration including vibration during transportation
often reveals the vibration to be non-Gaussian random vibrationwhich generates higher peaks, not
Gaussian random vibration.

Non-Gaussian random controller reproduces such non-Gaussian random vibrations more precisely. In
the non-Gaussian random test, higher peaks are generated than in the conventional random test.
Thoroughly understand the nature of non-Gaussian random test, review the protection of specimen and
vibration system, considering varied protective functions provided for this system, and conduct the test
carefully.

It should be noted that the reproduction of non-Gaussian random vibration having the same
characteristics as measured vibration is difficult in general. This is because there are many types of non-
Gaussian random vibration having varied characteristics while the characteristics of Gaussian random

vibration are uniquely defined.

1.1.1 Index indicating characteristics of random vibration
Following two types of indexes indicating characteristics of random vibration are used in normal
random test.
* Power spectral density (PSD)
* rms value
In non-Gaussian random test, following two parameters are added as indexes indicating non-
Gaussian.
* Kurtosis
* Skewness
‘Kurtosis and Skewness’, a kind of statistic, the same as rms value, is indicated by numerical
value as ‘5°. Although rms value is easy to understand immediately as a value to indicate
‘magnitude of vibration’, ‘Kurtosis and Skewness’ may be hard to be understood immediately. To
understand ‘Kurotosis and Skewness’, it is necessary to understand how characteristics of random

vibration are evaluated.



1.1.2 Amplitude probability density
Amplitude probability density (function) indicates the distribution states of random vibration
amplitude (magnitude) to evaluate the characteristics of random vibration.
In the graph below, normal waveform graph is turned clockwise by 90°, and amplitude values are

on the horizontal axis, while time values are on the vertical axis.

> Amplitude [m/s?]

Time [s]

\ 4

Horizontal axis in this graph is divided into fixed intervals, like scales (grids), as shown below. In
the histogram shown below, the number of points counted on the waveform between the bins are

plotted for each amplitude level.

0
Waveform graph i ?
> Amplitude [m/s?]
“—_—_H
|
e————
T —)
Time [s] Number of points
\ between each bins
are counted.
Nuimber of'points
Histogram

Amplitude [m/s?]

However, shape of histograms cannot be compared because the number of points is greater as the
waveform is longer (as the test time is longer). Amplitude probability density is the histogram that
the number of points at each amplitude level is normalized by using the total number of points. And

amplitude probability density facilitates the comparison of histograms.



1.1.3 Kurtosis
Kurtosis (peakedness) indicates the density extent of amplitude probability density in the vicinity
of zero (average value), and it also indicates the peakedness in the area close to zero.
As kurtosis is larger, the peakedness in the area close to zero is enhanced, and the tail is thicker.
As the tail is thicker, the peak of random vibration is higher. Kurtosis of Gaussian distribution is
“3”.
Amplitude probability density examples in the case of Gaussian distribution and, 6 and 10 of

kurtosis K are shown below.
Amplitude probability density A

K=3
(Gaussian distribution)

N

0 Amplitude [m/s?]

Random vibration examples in the case of Gaussian distribution and, 6 and 10 of kurtosis K are
shown below. As kurtosis is larger, the peak of waveform is higher.
[m/s?]
A

K =3 (Gaussian distribution)




1.1.4 Skewness
Skewness (degree of skew) is an index indicating the asymmetry of amplitude probability density

distribution. When skewness is 0, distribution is symmetrical to zero (average value). When
skewness is a positive value, the amplitude of which probability is maximum is shifted to the
negative side, and the tail of distribution in the positive side is thicker. As the tail of distribution is
thicker, the peak of random vibration tends to be biased to the positive side. When skewness is
negative conversely, the peak of random waveform tends to be biased to the negative side.
Skewness of Gaussian distribution is ‘0.

Amplitude probability density examples when skewness S is 0, 1, or -1 are shown below.

Amplitude probability density A

Amplitude [m/s?]

Random vibration examples when skewness S is 0, 1, or -1 are shown below. When skewness is

1, the peak in the positive side is higher, while the peak in the negative side is higher when

skewness is -1. The average value is also 0 even in this case.
S=0

[m/s?]

[s]




1.1.5 Non-Gaussian random control
Non-Gaussian random controller, like a conventional random controller, controls ‘Power spectral
density (PSD) and rms value’ of the control channel to be coincided with the reference values. In
addition, it also controls the non-Gaussian parameters ‘Kurtosis and skewness"” to be coincided
with the reference values.
In the non-Gaussian random test, the results of control channel power spectral density is the same
as those of the conventional random test. However, the generated peak of response wave of the

control channel is higher than that of the conventional random controller.

Because this system has adopted a waveform control function in order to reproduce non-Gaussian
parameters precisely, process of measuring the transfer function of controlled system is required
prior to the test.

Test procedures of this system are shown below.

1) Transfer function measurement
2) Initial equalization
Equalization is conducted so that ‘Power spectral density and rms value’ are
coincided with the reference values.
3) Initial equalization for Non-Gaussian
Equalization is conducted so that ‘Kurtosis and skewness ™’ are coincided with the
reference values.

4) Test start

‘1) Transfer function measurement’ and ‘3) Non-Gaussian initial equalization’ are the processing
not conducted with conventional random controllers.

After ‘1) Transfer function measurement’ is finished, the system waits for command from an
operator in order to confirm the normality of measured transfer function. Subsequent serial

processes are conducted automatically.

* Definition of skewness is not mandatory.



1.1.6 Non-Gaussian characteristic type
Varied types of non-Gaussian random vibration generating methods are available, and the shape
of non-Gaussian random vibration cannot be defined uniquely even when kurtoses are identical.
This system enables the reproduction of two types of non-Gaussian random vibration having

characteristics different from each other.

* Sporadic peak type
This type of Non-Gaussian random vibration is accompanied with higher peaks

sporadically. In this type, only kurtosis can be defined.

* Stationary peak type
This type of Non-Gaussian random vibration is accompanied with higher peaks

constantly. In this type, kurtosis as well as skewness can be defined.

Random vibration examples of sporadic peak type and stationary peaktype are shown below.

35,0 VF

25.10 ¥

0.1

-25.0 !

-35.0
42800, 0ms 43000.0 43200.0 43400.0 43500.0

(a) Sporadic peak type example

-25.0|_|

=10 | N D T O O 1 0
72800, 0ms 7a000.0 7a200.0 73400.0 T8R00.0 78800.0

(b) Stationary peak type example



1.2 Specifications
1.2.1 NON-GAUSSIAN
(1) Control Method : 1) PSD control of the random waveform signal with the Non-Gaussian
nature by using the feed-forward method
2) Real time waveform control by using the feed-forward method
(2) Control frequency fmax : Maximum 10 kHz (However, it may be limited by conditions.)

(3) Number of control lines L : Maximum 3200 lines
(However, it may be limited by conditions.)

(4) Control dynamic range : More than 90 dB (Sporadic peak type, in the case of kurtosis 5)
(5) Loop Time : Within 450 ms (120 DOF, fmax = 2000 Hz, L = 200 line, waveform control
average = at 8times/a loop)

(6) Non-gaussian control
1) Non-Gaussian control: Kurtosis / Skewness (Stationary peak type only)
2) Non-Gaussian characteristic type: Sporadic peak type / Stationary peak
(7) Input channel (However, it may be limited by conditions.)
1) Number of channels : Maximum 64
(Non-Gaussian control channel: 1 ch)
2) Channel type: :
Non-gaussian control channel / Control channel / Monitor channel(possible to duplicate)
3) Control response averaging method :
Average value control / Maximum value control / Minimum value control
4) Alarm / Abort : 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 : Conforms to K2/RANDOM
(8) Output channel
1) Number of channels : 1
2) Clipping : Voltage value (specifying by o can also be added.)
Response of non-Gaussian control channel.
(9) Analysis / Display data :
1) Reference, Controlled response PSD and Tolerance
2) PSD and Waveform data of each input channel
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) Amplitude probability density (Non-gaussian control channel, each control channel)
7) Trend Graph (rms value, Kurtosis and Skewness of non-Gaussian control channel)
8) System Data such as Transfer Function or Coherence between Non-Gaussian control

channel and Drive output channel



(10) Data save :  Automatic / Manual
Display data save as CSV format
(11) 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 and continuing of the control

" TestMonGaussian2.ngaus2 - K2/Non-Gaussian [Forl-E]| 5=
File(F) Test definition(T) Operation(P) Edit(E) View(¥) Window(W) Option(Q) HelpH)
== | -
2 L e o =
B R e Stop T
Level Response Kurtosis Skewness Diive Elapsed time Riest time Drive Limit Alam  Abot  ECO
YYLYE
Referance/response | %FR function | Operation status Level
m][Refelence,fRespw\se] = 28 0.00
R Byl :
e Response i
10 [m/s3/H 102693 m/s?ms
B Reference
10.0235 m/s®ms Increment
e Alarm upper | ]
Fd 200
B Marm lower ‘g| |—|
I Abortupper
I Abort lower

Upper Control response PSD

N A N =Y ) Lower Drive PSD

10.0 MVHz 303 mV ms

3/19/2015 10:40:07

Example of NON-GAUSSIAN execution screen




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 Menu bar. Each menu is to be opened by

clicking on its name and available commands appears as a list.

The commands used frequently are displayed as icons in each Tool bar. A command is executed or a

dialog box corresponding to the command is opened when the icon is clicked. Operation status of K2

Controller is displayed in Status bar. The state during the excitation operation is displayed in Operation

status panel.

File Tool B

ar

yd

Menu Bar

e

Operation Tool Bar

)

- K2/Nen-Gaussian
Operation(P)  Edit(E)

B TestMNonGaussian2.ngg
File(E) Test definit;

dB

View(\) Window

i ia =) =9 f?’j

i — s

: t .
New Open  Testsave Print Preview
Reference Level Response Kurtosis Skewness

Option(Q) Help(H)

!Fé.ﬂ

Ope. start

Drrive
{ ..
mV rms

[E=1 R 5

Drive  Limit Alarm  Abort  ECO

Test definition | Reference

Test Definition Information

&) 10 Module Configuration
Excitation System Information
Fundamental/Control Conditi
ontral Condition

i 15 ] tation system setting
w49 CorXol Reference
a4 Input Nannel

4 Analysis \gndition
...[[] DataSave

Testtype

Exc. System Config
XFR function data
Continuing exc. data

Module Configuration
Madule ID
000
001
002

Exc. System Info.

Output channel

MNon-Gaussian RANDOM
Single shaker

Mot existing

Mot existing

Module type
4ch )0 module TYPEI
8ch Input module TYPE |
8ch Input module TYPE|

Excitation System Environment

Level

Operation Status Panel

Test Definition Tool Bar

m

Increment

/

IS e,

Rating Information
Control freq. range

SINE

Acceleration
200.0 m/s? 0p

System
Madule ID Ch Lelois
ooo Ch1 .
O mms Manual Operation Tool Bar
T kg
Mo limitation

Displacement
100 mmpp

Velocity
030 mfs 0p

Status Bar

] [
|

‘ 2015/ 3/19 10:28:17 Test definition is completed.

ij‘r—/

Start the test operation.

NUM 3/19/2015 10:32:56

K2 Application Window




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

Following kinds of Test File are available in this system.

Necessary Test Files for test operation
« Test Definition File : K2NON-GAUSSIAN (*.ngaus2)
- Graph Data File : (*.vdf2)

+ Environment setting File
(I/0 Module Configuration Information, Excitation System Information, Input channel

Information ) : SystemlInfo.dat2

Note 1) Saved in ‘¥IMV¥K2 2nd’ on System Drive. Deleting inhibited



Chapter 3 Basic Operation

3.1 Break point PSD
< Example >

An example of Break point PSD random test is described as below ;
[Reference pattern]

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

A

: 6[dB/oct]

n
>

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].

Non-Gaussian characteristic is set to sporadic peak type, and kurtosis is set to 5.0 during the control.

[Test time]

10 minutes

[Information of sensors to be used]
Two acceleration pickups of piezoelectric is used for control and another for monitor.
Ch. 1 : for non-gaussian control, sensitivity 3pC/(m/s*), Break point PSD reference
Ch. 2 : for monitor, sensitivity 3pC/(m/s?)
However, these channels must be registered in Input channel information (in this example,
‘INPUT).
Also, the rating information of excitation system has already been registered in Excitation system

information (in this example, ‘System’).



< Procedures >

<Step 1>

Press the button of [New] to start ‘New definition’.

P A4

<Step 2>

¥ K2/Non-Gaussian

File(F) Test definition(T) Operation(P] |

Refersnce Level Fesponse

dB

=

Select an Excitation system from the list of ‘Excitation system information’.

Exc. system config, setting F .

Excitation System Information

System

[¥] Input E neviromment Infarmation

INPUT

ak I [ Cancel

o



<Step 3>

Click the checkbox of ‘Input channel information selection’ and select an input channel information

from the list.

[ Bxc. system config. setting | 7 |wil)

Excitation Spzten Infarmation

System

Ihput Erviranment [nformation

()% ] l Cancel

<Step 4>
Press the [OK] button.

Bxc. system config. setting | % |[min]
E xcitation Svztem Infarmation

Input Erviranment [ nfarmation

INPUT




<Step 5>
Press the [Next] button.

P A4

<Step 6>

" New definition - K2/Non-Gaussian

File(F) Test definition(T) Operation(P) Edit(E) Vie
g E=R =p |

L ¥ { ! :
MNew Open  Testsave Print F

Fesponse Kurtosis

Reference Lewel

dB

Test definition |

4

[ Test Definition Information
43 /0 Madule Configuration
3 Excitation System Information
_i Fundamental/Control Condition
| Control Condition
| Excitation system setting

| Control Reference

| Input channel

Set the Frequency range to ‘1000Hz’.

X

Fundamental/Control Condition

[Frequenc_l,l range _l _l

* Hz ]Contml frequency lines - Max. obeereation freq,

Controlled variable  Acceleration

Averaging parameters b

Equalization mode  Momal
Laoop check Mormal
Testtime  Specify -
Iritial cutput lesel -10.00

[] Auto-start

Shutdomwr tirne 5000 =

Delta f Hz

Frame time ma

- m/52 -
Y

= E 8= 120 por
- Dretailed definition(C]...

-

4

Level scheduling Undefined

dB  Levelincrement 200 dB

ms

1000.00

| DefiritioniL]..

Hz

-

DeletelD]

7 [l
ok

Refer(F]...

Reqzter(5]...




<Step 7>
Set the Control frequency lines to ‘400°.

Fundamental/Control Condition / IE

Frequency range  1000.00 hd Hz[ Control frequency lines (R + ] M ax. observation freq,  1000.00 Hz Ok
Delta f m Hz Frame time: 400.0 o @J

Controlled variable Acceleration - mfs? - |m

Reqister(G]...

Averaging parameters b 4 = E 8 120 poF

Equalization mode  Momal - @J

Loop check MNomal -

Testtime  Specify - = Level scheduling Undefined |m Dielete(D]

Initial output level  -10.00 dg Levelincrement 2.00 dB

[ 7] Auata-start

Shutdown time S00.0 =

<Step 8>

Specify the Test time as ‘Specify time’. And input the value as ‘Test time : 0 : 10 : 00 (600 sec)’.

Fundamental/Control Condition

Frequency range  1000.00 - Contral frequency lines 400 =

Frame time 4000 s

m.g2

Hz

Delta f 250

Controlled variable Acceleration v

-

e

Averaging parameters b 4 E

v

Equalization mode ~ Momal - @]
Loop check Nomal -

[Test time  Specify - 0:10:00 =2 ] Level zcheduling
Initial output level -10.00 dB  Lewelincrement 2.00 4B
[] Ahika-start
Shutdown time B500.0 =

B 5 120 poF

-2 [l

Max ohservation freq  1000.00 Hz

Undefined

| DefinitioniL]...

Dielete(D)




<Step 9>
Press the [OK] button.

Fundamental/Contrel Condition

]
Frequency range  1000.00 v {p Cortrolfrequencylines 400+ Maw observation freq 100000 =
Delta f 250y Frame time 4000 5

ReferF]...
Register(G]...

Controlled variable  Acceleration - mfs? »

Averaging parameters M 44 E 8= 120 poF
Equalization mode  Momal | Detailed definition(C)...

Loop check Normal -

Testime  Specify - 0:10:00 =2 Level scheduling Undefined |W Delete(D)
Initial output lesvel 000 = 4p Levelincrement 200 = 4p

[7] Auto-start

Shutdown time 500.0 (=

<Step 10>
Press the [Next] button.

% New definition - K2/Non-Gaussian
File(F} Test definition(T) Operation(P] Edit(E) Vie
=N 1
[ | ¢ :
Open  Test save Al Print P

Feference Level Fesponse Kurtagis

dB

Test definition |

f |

[ Test Definition Information

49 /0 Module Configuration

43 Excitation System Information
@ Fundamental/Control Condition
| Control Condition

| Excitation system setting

| Centrol Reference

| Input channel

X3




<Step 11>
Press the [OK] button.

[ Control Condition =<

: ] 4
o o [T il |
Cancel

Specify the times of XFR meazurement excitation.

Crogs-talk control iz operated.

Contral strategy Mormal + Drive saving Normal o | /.000e-3
Contral speed Momal - =3 100 -
Contral sharpness  Momal - — 200 .

[ Renewal of %FF information is withhold.
#FR information averaging hmes Default * 22 Biet timez/loop

Set all the excitation groups az limit objectives.

<Step 12>
Press the [Next] button.

EE Mew definition - KZJ’Non—Ga-n.kssian
File(F) Test definition(T) Operation(P] Edit(E) Vie

Feference Lewvel Responze Kurtogis

dB

= Test definition |

[] Test Definition Information

&3 10 Maodule Configuration

&) Excitation System Information
Qﬁ Fundamental/Control Condition
&% Control Condition

] Excitation system setting

| Control Reference

.|| Input channel

PS4 /

LA 4



<Step 13>

Set the XFR function measurement voltage to 50 (mVms).

Excitation System Condition

2|

Drive waveform
[7] Clipping by crest factar

Allowable valtage Rating of excitation system

Allowance clipping ratio Mormal
Control responze
Control response Rating
HPF Auto -

I ritial output valkage 00 = mY ms ILJ
SER e | £0.0 Cancel |
unchon measurement voltage = mYms
Clipping

» [ 100000 = Ly

- 10000 =

<Step 14>
Press the OK button.

o

Excitation System Condition

Dirive wavweform

[] Clipping by crest factar

Allowable voltage

Allowance clipping ratio MNormal
Control rezponse
Caontrol response Rating
HFF  Auto -

Rating of excitation system

Initial cutput volkage 00 = mV me M
) 0.0 Cancel |
HFR function measurement volkage Y =1 mV ms
Clipping

100000 = m

- 0000 = .

000



<Step 15>

Press the [Next] button.

<Step 16>

“" New definition - K2/Non-Gaussian

File(F) Test definition(T) Operation(P) Edit(E) Vi

Kurtosic

Reference Lewel Responze

|:| Test Definition Information

.43 /O Module Configuration

&9 Excitation System Information
49 Fundamental/Control Condition
&3 Control Condition

&) Excitation system setting

|| Control Reference

Test definition

] Jlnputchannel

Select ‘Sporadic peak’ in the Non-Gaussian characteristic area.

Reference PSD

(-2 el

Acceleration m/s® ms
elocity m/s ms
Dizplacement MM ms

Mor-Gaussian characteristic

FSD definition type
(@ Break point PSD

I Measured PSD

*) Measured waveform

PSD definition(R]...
Tolerance definition(T]...

Fielative upper limit
Relative lower limit

Absolute level

Responze rms monitoring
Abart check Alarm check

= : aik Ok
b dB
| v I"I"I;’S2 ms

Fefer(F)...

FegisterG)..

Cancel

L A4



<Step 17>

Select the item of Break point PSD and press the [PSD definition ] button.

Reference PSD

Fesponze ms monitaring

B >

Arceleration m/s? ms
Welocity mys ms
Dizplacement MM ms

Mon-Gaussian characteristic

PSD definition type

@ Break point P50 <
*1 Measured PSD

~ Measured wavetarm

[ PSD definition(R).. <

Tolerance definition(T]... |

Fefer(F)...

Abort check Alarm check FagistelG]
Fielative upper limit ] : dB
0K
Relative lower imit 7] dB —j
Cancel
Absolute level o ; m/s?ms
<Step 18>

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.




<Step 19>

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

(-2 [foesa)

I Frequency{Hz)

Level/Slope

Unit of slope  dB/octave

Break point

- Delete m/s®ms

Frequency

" Level @ Slope

10000 = 1y,

6.0 Change

= dBjoctave

Kurtosis

Skewness control iz operated.

:

o

Cancel

<Step 20>

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 [dB/octave] and for frequency : 1000 [Hz]. Then press the button to add.

Break point PSD definition

(- [fmsal

Frequency{Hz)}
0

Level/Slope
I /1

10000 (m/s%Hz

100.0

10.0

100.0

108
0.10
000 10.0Hz
L4
‘@ Unit of slope dB/octave " Delete | ’m m/s?ms
Break point
Frequency 100000 == Hz Add
i Level @ Slope 0.0 : dBfoctave | Change |

mz change(R]... |

Mor-Gaussian conk

Kurtosis

Skewness control is operated.

_

Ok, | Cancel

3-11




<Step 21>

Press the button of [rms change].

Break point PSD definition

Frequency(Hz)

10.00
100.00

Level/Slope |
1.0{m/s32/Hz {m/s2RHz
6.0 dB/octave LI
100.0
10.0
1.0
0:10
10.0Hz 100.0

1000.0

P A4

Unit of slope  dB/octave
Break point
Frequency

i Level @ Slope

~) [abiia TR ETI

Mor-Gaussian control

1000.00 [ Add Kurtasis

0.0

= dBjoctave | Change | Skewness control iz operated.

.

Ok, | Cancel

< Step 22>

Select the item of New rms value and input the value as ‘New rms value : 10 [(m/s?) rms].
And press the [OK] button.

P

Original rme values 303.1145 sz ema

Change

/d-Newrmsvalue 71 Ratio
[ 100 B e ]

rms change =B |

| DK




<Step 23>
Enter ‘Kurtosis: 5°, and press the [OK] button.

Break point PSD definition

(-2l

Frequency{Hz) Level/Slope

10.00 1.088e-3 (m/s?2 Hz

100.00 6.0 dB/octave
0

0.0 dB/octave ]

10 {m/s2R/Hz

100.0
Unit of slope  dB/octave Dielete | 0.0 m/sms | s change(R)... |
Break point
Frequency 100000 = 14, [ Add | iitoge 502
O Level @) Slope 0.0 : dB/octave | Change | Skewnesz control iz operated.
= P A4
| - ®

4‘| Caticel |

< Step 24>

Press the [Tolerance definition] button.

Reference PSD

[ 5

Acceleration 10.0068 mfs%ms
10 {m/s22/Hz

Yelacity 7.037=-3 mis ms

Displacement 28402 ms
1.000e-1 Mor-Gaussian characteristic

Sporadic peak -
1.0002-2 PSD definition type
@ Break point PSD
o o
' Measued PSD o
1.000e-3
Measured waveform
[ PSD defiritioniF).. |
1.000=-4 T
10.0Hz 100.0 1000.0 | Tolerance definition(T]...
Responge ms monitaring |m|
Abort check Alam check
Fielative upper limit J dB
OF
Rielative lawer limit | dB .
Cancel

Abzalite level ! | m/s®ms

3-13




<Step 25>
Press the [OK] button.

Teolerance definition

[¥] Define the alam line.

[¥] Use the lower limit line,

Upper limit Lawer limit Alloveable band width
Alarm check 300 = g 300 = g 000 =y,
P A4
<
<Step 26 >
Press the [OK] button.
Reference PSD (e @

10 {m/s2E/Hz

1.000e-1

1.000e-2

1.000e-3 B

1.000e-4

1.000e-5
10.0Hz

1000.0

Fesponze ms monitaring
Abart check

o
.—

Absolute level | |

Fielative upper limit

Relative lower lirmit

Alarmn check

dB
dB

m/s?ms

Acceleration 10.0068 sz e
7.037e-3 m/s ms
Displacement 28402 i me

Mon-Gaussian characteristic

Welocity

Sporadic peak -

PSD definition type
@ Break point PSD

" Measured PSD

*) Measured waveform

[ PSD definition(R].. |

I Talerance definition(T]... |

ReferlF).. |
RegisterG)... |
Qg

| Cancel |

3-14

X3




<Step 27>
Press the [Next] button.

¥ New definition - K2/Non-Gaussian
File(F) Test definition(T} Operation(P) Edit(E) V

Open  Testsave [atssave  Print

Reference Level Response Kurtasi

Test definiticn

=+ Dafinibon

| Test Definition Information

43 10 Module Configuration

&) Excitation System Information
&) Fundamental/Control Condition
&3 Contrel Condition

&) Excitation system setting

&) Control Reference

| Input channel

P A4

<Step 28>

Select ‘Ch.1’ and set as ‘Non-gaussian control’.

Input channel configuration

L5 s
Polarty Type ms monitoring  PSD monitoring  Limit

Mot used

No. Channel name Assignment  Sensttivity Input type

Charge input (1 mV/pC)

000Ch1 3.0 pCrm/s?)
Charge input (1 mV/pC)

000-Ch2 3.0pCrim/s8)

[+]

Non-Gaussian control -

TEDS update(T]

y
Input sensitivity loading... ] [ Refer... ] Riegister,

3-15



<Step 29>

Also, select ‘Ch.2’ and set as ‘Monitor’.

Input channel configuration

MNo. Channel name Assignment  Sensitivity Input type Polarity Type ms monitoring  PSD monitoring  Limit add
1 Chi 000Ch1 3.0pC/m/s?) Charge input (1 mV/pC) + Non-Gaussian cartrol -
3.0pC/mis? Charge input (1 mV/pC) Monitor

Delete

TEDS wpdate(T)

<Step 30>
Press the [OK] button.

Input channel configuration
Mo. Channelname  Assignment Sensitivity Input type Polarty ~ Type mms monitoring  PSD monitoring  Limit =
1 Chl 000-Ch1 1 Charge input {1 mV/pC) + Mon-Gaussian control

Charge input {1 mV/pC) Monitor

Monitor -

TEDS update(T)

Cancel

[Input sensitivity loading. ] [ Refer... ] [ Register... ]

X3



<Step 31>
Press the [Next] button.

“" New definition - K2/Mon-Gaussian
File(F) Test definition(T) Operation(P) Edit(E) Vie

Open  Testsave Print F

Reference Lewel Responge Furtogiz

--

Test definition

[J Test Definition Information

-9 1/0 Module Configuration

-4 Excitation System Information
- Fundamental/Control Condition
-3 Contral Condition

&) Excitation system setting

-#9 Control Reference

-9 Input channel

----- | Data Save Condition

----- | Analysis condition

<Step 32>
Select ‘Not save’ and press the button of [OK].

) Save @ Mot zave
/Sgaﬂ@;ation falder
000 /[ Refer...

@ Save the test file name as a prefis.

Sequence number

Eeqginhing value 1
kin. digits nurnber 3

Periodic save

Save at testing completion,

Data Save Condition @

[ 0OF, ‘r[ Cancel
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< Step33 >
Press the button of [Next].

r

" MNew definition - K2/Non-Gaussian

File(F) Test definition(T) Operation(P) Edit(E) Vie
s E=R fé% |
I [
Open  Testsave Print I
Reference Lewel Respongze Furtogis

--

/Ti Test definition \—

[ Test Definition Information

o0 Mext -
00 49 Y0 Module Configuration
- Excitation System Information
/ - Fundamental/Centrel Condition

.

49 Contrel Condition

-9 Control Reference

-3 Input channel
) Data Save Condition
----- | Analysis condition

) Excitation system setting

-2l

Operate

< Step34 >
Press the [OK] button.
Analysis condition
Mon-Gaussian, amplitude probability density analysis condition
Analysis time 120 - sec
Amplitude probability dengity analysis channel
Ch Type Anialysis
Chz Meonitor Mot operate
Trend Graph
M awirur time 0:10:00 = [ liﬁm paint ]
Time interval 0:00:01 =
£ ok [ Cancel




< Step 35>

The definition is completed.

 New definition - K2/Non-Gaussizn

File(F) Test definition(T) Operation(P) Edit() View() Window(W) Option(Q) Help(H)
 JE=.Y = &

M == ]

! { 3

New  Open Testsave

Print  Preview Ope. start

Relerence Level Resporse Kuatosis Skewness Diive

Test definition | Reference

Dive Limt Alam  Abot  ECO

) Test Definition Information

) VO Medule Configuration
&) Excitation System Information

/ -3 Fundamental/Control Condition
N 3 Contral Condition

) Excitation system setting
&) Control Reference
) Input channel

&) Data Save Condition
-3 Analysis condition

Increment

z

2019/ 4/17 14:35:25 Test definition is completed.
HEDOH S

Test definition is completed.

NUM 4/17/2019 14:36:20
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< Save of test>
<Step 1>
Save the defined test information to a test file.

Click the [Save] button.

% New definition - K2/Non-Gaussian
File(F) Test definition(T)  Operation(P] Edit(E) Vie

MNew

Reference Response

dB

Test definition | Reference

&) Test Definition Information

43 'O Module Configuration

&) Excitation System Information
-4 Fundamental/Control Condition
&3 Control Condition

&Y Bxcitation system setting

749 Control Reference

tj Input channel

<Step 2>

The dialog box as below appears. Specify an arbitrary directory in ‘Save in” and input a name to ‘File
name’.

" Save As @

Savein: | My Documents &

- 9 ? ¥ m'
I== Mame Date mod‘iﬁed
=

Mo iterns match your search,
Recent Places

Desktop

Type

=l

Libraries

A

e

Computer

@.\ 4 L1

2
Metwork

File name: [ TestMonGaussian

-]
Save as type: [Non-Gaussian Random Tesgt Definition File(” ng v] [ Cancel ]

Comment




< Operation of test >
<Step 1>
Press the button of [Operation start] for ‘Operation start’.

;3 GAUsershimv\ Documents\ TestNonGaussian.ngaus? - K2/Non-Gaussian
File(F) Test definition(T) Operation(P) Edit(E) View(V) Window(W) Optien(Q) Help(H)

Mew Open  Test save Print Preview

Reference Level Response Kurtasis Skewness

Test definition |Referance

&) Test Definition Information
-3 /O Module Configuration
&Y Excitation System Information
/ -3 Fundamental/Control Condition
.43 Control Condition
) Excitation system setting
-4 Control Reference
-3 Input channel
.4 Data Save Condition
43 Analysis condition

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

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

" TestonGoussian ngaus? - K2Mon-Geussian o [-E 8
Filelf} Test defintion@ Operstion(2) ESt(E) Viewl) Windowidl) Opticni® Help(l)

' L o af

Testsavs Datszave  Prmt  Preview

Dive Lt Alum dbot  ECD

eeeee

Reaporae Fuiloss Skewness i

Relesroe Lewel o rive:

| Befere[\'_:efreer:crse_:xFF( funeticn: Dperstion atatus |

=
| op — |
Waiing for XFR measuremart -
201500318 18820 Laop count a
/ Elapsed ime 10000 fremmains 010,00} A4
Leval -10.00 dA {Increment +2 00 &8) °
Check reaut Fearm K Aboi 0K ikl
ReaHime processing CPU load factor - 000 % (Feak 100 %) 2
Referance data
g valug Huross
2184 mis e 50
Resporse dala
s value Kurtozz
G0 m/s® e ik}
Talerance Alarm check Abort check
Baze 000 000 0O L0} He
Input chanre! data
Input charmeal ms value Furizsis
il {000-Chy 00 misan: o0
Ch2 ((00-Chly 00 mys e
Diive gata
Outzut channel 1ma value Crestfactor
000-Ch1 00 M ng 000 sigrna [ 290)
1M 2 AR

HuRd IAB/H5 15:52400




<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). 00
°

" TestMonGaussian ngaw - K2Non-Gaussien
Filelf} Test definifion(T}  Operstion(El  EditlE] Yisw¥] Window(d) Optioni) Help()

=N T

Testeave Datasave  Pant  Provew

Aelmares Leved Respomss Fusceas Sk Ciive Elgemd fne Fead lime: Crive  Limk Mam Aol 200

ceeeee

Refereree/rasponss | XFR furction | Opsraten status |

Waiting for aparation stan
2050318 155368 Loop caunt a
/ Elapzed tme 00000 remains (10:00)

Leve 100 dB {Increment +2 0 4B}
Check resull Alarm 0K Abod 0K
Realtima prosessing CFU lead fsctor 100 % (Pesk 00D %)

Referanca data
ma vakie Kurtozs
16 M5 e &0
Respanse dak
rms vake Kurloges
00 st oo L] . : : :
e s o Initial excitation level is displayed.
Fzsic non  oon 0oy 000 He
Input channel data
Inpul channel s value Kurlosis
Ghi [000-Ch) 00 mjs'ma oo
Ch2 [000-ChZ) 00 mjs*ms
Drive data
Cutput charmal rma valug Crestfactar
0b-Chl 00 mvams 000 zigma| 250

HUM 3/18/2015 15:5359

<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.

* TestMonBauzsian ngau=] - KZ/Non-Gaussisn =n
Fils[] Tast defmition(} Opersticn[Fl EditE) Wiew(y] Window(d) Opfini) Help()

L e @ v = Xy« |

Testcave Daasave  Pdn  Prowew oo e ity Sion

&l
=]

iTEs Fudeas Sk Elgemd fne Fead lime

Feferarcadresponss | MFR function | Operasion stetus. |

Crive Limk Mam Aol 200

eceee

Initizl agqualizadon for Mon-Gaussian
20154 55E48 Loop caunt 1
/ Elapzed tne 0000 frerains 0:10:00)

Leve! -1000 dB Incremenl +2 00 dE}
Check resull Alarm 0K Aboad OK
Realima processing CFU lozd Ssetor 085 % (Pesk 1.03 %)

Referanca data
ma vake Kurtozs
I S e &0
Respanse dak
rms vakue Kurlages
31296 s s 52644
Toleranca Alarm chack Abor chack
Fzsic oo oon 0oy 000 He

lput chanael diats

Inpul channiel
Ch1 [000-Ch1)
Ch2 [000-Ch2)

Drive data
Qutput charmal
000-Ch1

s value

31296 mis*ms

ms valug
S0 mvma

Kurlosis

G2G4e

Crestfactor

580 sigma| 350

HUM 3/18/2015 15:56:49




<Step 5>

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

" TestMonBeussianngaus? - K2Mor-Geussian
EGHE) Viewl) Window(dd) Optionil) Helpiy

Filell  Tast defintion(T] Cperation(2)
5 B Ly
e o

Test save Data save

Fualnss

Reaporae

fefmd =

49

Dive Lt Alum dbot  ECD

0eeeee

Skewness

<Step 6>

—  Lewal
|
Laap court 41
/ Elaped lime 0009 5 DOYET)
A Leal 000 B (Increment +2 00 25
st Memem 0K Abort 0K = — Inesrnl
Reakime processing CPLU load factor - 0.86 % (Faak 1.04 %) a ’_} [ 200
Referance data
g valug Huross
0O0EE mE ma 50
Resporse dala
s value Kurtozz
01563 mis m 47299
Talerance Alarm check Abort check
Baze 000 000 0O L0} He
Input chanre! data
Input charmeal ms value Kurtzsis
il {000-Chy 1977 s e 47299
ChZ (B00-Ch2y 10,9977 mn/s® e
Diive gata
Outzut channel 1ma value Crestfactor
000-Ch1 0.7 o e E07sigrma| 290)
rr RS
Rurd 5."1;‘5115.

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.

P A4
L4

" TestMonBeussianngaus? - K2Mor-Geussian = R =
Filel[l Test defintion(] Operationi®) EctE) Viewl Window(d) Option(Q) Helpige
== £ M| =
Testsove Datssave Pt Preview  Feport  Quick Retry
Reteorce Levwe| Reaporss fualons Skeuness Dirive: Elapzed tine Ret tinz Diree  Limt  Alum Aoont  ECD
O OO
Beferen:efreer:crse_:){FF( function: Dperatien status e
| MRET; -
s Esxcitation is completad. (Testtme is completed )
20M5/0318 16:08:12 Laop count 336
/ Elapsed ine 01000 fremains 00300}
A Leal 000 B (Increment +2 00 25
Chuck resut Mearm 0K Aboit 0K et
Reakime processing CPU load factor 095 % (Fesk .05 200
Referance data
g valug Huross
0O0EE mE ma 50
Resporse dala
s value Kurtozz
100597 mis m 49679
Talerance Alarn check Aboit check
Baze 000 000 0O L0} He
Input chanre! data
Input charmeal ms valug Kurizsis
il {000-Chy 10.2086 rnja? 45679
ChZ (B00-Ch2y 10.2086 m/s® e
Diive gata
Outzut channel 1ma valug Crestfactor
000-Ch1 F0 N e 429 sigra| 290)
rr RS
Rurd 5."1;5115‘16:‘1‘?5.‘ :




3.2 Measured PSD
<Example>

An example of the measured PSD test is described as below.

[Reference pattern]
Measured PSD data

Sporadic peak type is selected, and kurtosis is set to 5.0 during control.

[Control condition]
Frequency range : 2000Hz

Control lines : 400 lines

[Test time]

10 minutes

[Information of sensors to be used]
Two acceleration pickups of piezoelectric is used for control and another for monitor.
Ch. 1 : for non-gaussian control, sensitivity 3pC/(m/s?), Measured PSD reference
Ch. 2 : for monitor, sensitivity 3pC/(m/s?)
However, these channels must be registered in Input channel information (in this example,
‘INPUT).
Also, the rating information of excitation system has already been registered in Excitation system

information (in this example, ‘System”).



< Procedures >
<Step 1>
Press the button of [New] to start ‘New definition’.

" K2/Mon-Gaussian
File(F) Test definition(T} Operation(P)

_“,'_T...
_Open
0000 Reference Level Fesponse

| dB

<Step 2>

Select an Excitation system from the list of ‘Excitation system information’.

Exc. system config. setting F ?

Excitation Spstem [nformation

P

System

o

[¥] Input Environment Infarmation

INPUT

(]S I [ Cancel




<Step 3>
Click the checkbox of ‘Input channel information selection’ and select an input channel information

from the list.

Bxc.system config. setting | % |t

Excitation Spzten Infarmation

System

Input Ervviranment [nformation

(1] ] l Cancel

<Step 4>
Press the [OK] button.

Bxc. system config. setting | 9 |t

Excitation Spzten Infarmation

Input Environment Infarmation o%0
INPUT M

o ‘( |




<Step 5>
Press the [Next] button.

" New definition - K2/Non-Gaussian

File(F) Test definition(T) Operation(P) Edit(E] V
d B A=Y
! ! :
Open  Test save Print
Rieference Level Response Furtos
dB

Test definition
_
[] Test Definition Information

I/ Module Configuration

&) Excitation System Information

| Fundamental/Control Condition
| Control Condition

| Excitation system setting

| Control Reference

| Input channel

<Step 6>
Set the Frequency range to ‘2000Hz’.

Fundamental/Contrel Condition
[ Frequency rarge * Hz [ontrol frequency lines *  Maw ohservation freq  2000.00
Delta f Hz Frarme time me
Contralled variable  Acceleration » mfs? -
Aweraging parameters M 4= E 8= 120 poF
Equalization mode  Momal  w
Laop check Nomal -
Testtime  Specify - = Level scheduling Undefined
Initial output lewel — -10.00 de Lewslincrement 200 dB
[ Auto-start
Shutdown tirme 5000 = ms

Hz

Dielete(D]

7 (sl
Ok

RegisterG]...




<Step 7>

Set the Control frequency lines to ‘400°.

P A4

Fundamental/Control Condition

2

Frequency rangs  2000.00

Delta f 5.00 ps

Contralled variable  Acceleration

Averaging parameters M 4 :

E qualization mode  Mormal

Loop check MNaomal -

Testtime  Specify -

Iriitial cutput level -10.00 dB
Auto-start

Shutdawr time: 5000 = o

Lewvel increment

Frame time 2000 o

- m.fg2 -

E 8= 120 por

- Detailed definition(C]...

: Lewel scheduling Undefined

200 = e

D efinition(L). ..

- Hz [Eonlrnl frequency lines ALY v] Max obsereation g 200000 =

7 (sl
Ok

Cancel
Refer(E]...

RegisterG]...

Dielete(D]

<Step 8>

Specify the Test time as ‘Specify time’. And input the value as ‘“Test time : 0 : 10 : 00 (600 sec)’.

Fundamental/Contrel Condition

Contral frequency lines

400 -

Frame time 2000 e

m.s2 -

8= 120 porF

] Level scheduling Undefined

200 = 4

Frequency range  2000.00 * Hz
Delta f 500 b
Controlled wariable  Acceleration -
Aweraging parameters M 4 E
E qualization mode ~ Mormal - Wfinition@]_.
Loop check Nomal -
[ Testtime  Specify - 0:10:00
Initial output lewvel -10.00 dg  Lewelincrement
Auto-start
Shutdawn time 5000 = e

b ax. obezervation freq,

2000.00

D efinitian(L]...

Hz

Delete[D]

| =

Cahcel
Refer(F)...
Reqizter(G)...




<Step 9>
Press the [OK] button. 0290

Fundarnental/Control Condition
Frequency range  2000.00 * Hz Control frequency lines 400 = Maw chservation freq.  2000.00 H:
Delta f IW Hz Frarme: tirme Im me
Controlled variable  Acceleration - mig? -
Awveraging parameters M 4= E 8= W DOF
Equalization mode  Momal  w
Loop check MNaomal -
Testtime  Specify - 01000 = Level scheduling Undefined Delete(D)
Ivitial output level <1000 == 4g  Levelincrement 200 = 4
[ Auto-start
Shutdawr time: 5000 = o
<Step 10>

Press the [Next] button.

" New definition - K2/Non-Gaussian

File(F) Test definition(T) Operation(P) Edit(E] V

Open  Testsave Print

Fieference Lewel Response Kurtog

dB

Test definition

[ Test Definition Information

-4 170 Module Configuration

&) Excitation System Information
&) Fundamental/Control Condition
| Control Condition

| Excitation system setting

| Control Reference

| Input channel




<Step 11>
Press the [OK] button. :“

Control Condition @

) . . _DK
Specify the times of 2FR measurement excitation. m v = 8 times

Cantral strateqy Mormal * [Drive saving Nomal * = 5.000e-3

100
Control sharpness Mormal - — 200 5

[7] Renewal of %FR information iz withhold,

#FR information averaging times Defautt * = 8 timez/loop

Crogzz-talk contral iz operated.

[}
W

Caontral speed Mormal -

Set all the excitation groups as limit objectives.

<Step 12>
Press the [Next] button.

“ New definition - K2/Non-Gaussian
File(F) Test definition(T) Operation(P) Edit(E) \

Open  Test save Print

Reference Lewvel Response Kurtog

dB

Test definition
m
[ Test Definition Informaticn

-4 V0 Maodule Configuration

&) Excitation System Information
£ Fundamental/Centrol Condition
&) Control Condition

] Excitation system setting

] Control Reference

i _] Input channel




<Step 13>

Set the XFR function measurement voltage to 50 (mVms).

-

Excitation System Condition

Initial output valtage 00 = v e
SFR Functi | I Iﬂl
unchion measurement voltage Y = mVms
Clipping

Dirive waveform

Clipping by crest factar
Allowable voltage Rating of excitation system w 10000.0 my

&llowance clipping ratic Mormal -

Control rezponze

Control response Rating - 300.0 - m/s2

HPF  Auto -

<Step 14>
Press the OK button.

-

Excitation Systern Condition

Initial cutput vaoltage 30.0 : mV s ;
i R0.0 = Cancel
*FR function meazurement voltage U= Vs
Clipping

Drive waveform

Clipping by crest factar
Allowable valage  Rating of excitation system - 100000 —— oy

Allawance clipping ratio Nomal -

Control rezponze

Control response Rating A 3000 — ez

HPF  Auto -




<Step 15>

Press the [Next] button.

" New definition - K2/Men-Gaussian

File(E) Test definition(T) Operation(P] Edit(E) v
[ =
Fe ER 2 5§
I I ) L
New Open  Test save Print

Reference Level Response Kurtos

--

’i Test definition

[ Test Definition Information

Next -§¥ YO Module Configuration
&) Excitation System Information
/ &) Fundamental/Contrel Condition
000 . &) Contrel Condition

&) Excitation system setting
| Control Reference
i ] Input channel

<Step 16>

Select ‘Sporadic peak’ in the Non-Gaussian characteristic area.

(% Jfmenl

Acceleration m/s? ms
Yelociy m/s ms
Displacement mMm ms

Mon-Gaussian characteristic

Reference PSD

PSD definition type
@) Break point PSD

() Measured PSD

) Measured waveform

PSD definition(B&)...
Tolerance definition(T]...
Refer(E]...

Abort check Alarm check Reqister(E)...

Relative upper imit [ dB oK

Fielative lower limit — [C] dB
_
Absolute level | : m/s? ms

Fesponze rms manitaring




<Step 17>

Select the item of Measured PSD and press press the [PSD definition ].

Reference PSD

Welocity

Responge rms monitoring
Abart check

Felative upper limit  [C]
Relative lower limit— [Z]
Absolute level [

Alarm check

dB
dB

m/s®ms

Acceleration mfs®ms
mfs ms
Dizplacement MIM ms

Mon-Gaussian characteristic

Sporadic peak

F5SD defirition type
_) Break point PSD

@ Measured PSD

") Measured waveform

Tolerance definition(T]...

FegizterG]...

[ 7 [l

Ok

Cancel

<Step 18>

Press the button of [CSV file loading].

Measured PSD definition

Meazuwred PSD

m/s® ms
Data edit
LPF zettinglL]...
HFF zetting(H]...
Level change(C]...
iz change(R)...

Undall]

Load CS* fil=(E

Mon-Gaussian control

Kurtosis =

Skewness control iz operated.

o



<Step 19>

Select a file name to be loaded and press the button to open the file.

" Load CSVfile (5
Lookin: | | My Documents - & T e m
iy Marne ’ Dat Type
"'/h;‘ E@RandomData.cw 4 3/17/2016 509 PM Microsoft
Recent Places  [2l3\\ayeformData.csv 11/17/2014 258 PM  Microsoft
Desktop
Li.b.raruies
LY
Computer
LY [l 1 ™
MNetwork
File name: RandomData.cav - Open
Files of type: [Texi filel” cav;™bd) v] [ Cancel ]
D elimiter
Comma [FlTab [ Semicalon [ 5pace
Commest
Calumn number 4
<Step 20>
Press the OK button.
File loading [ % | [mEm]
Column No.  Name Assignment : File selectin(L]
1 tem1 Frequency -
2 fcm2 lewel PSD unit  (m/s%3/Hz -
3 ftem3
4 ftemd
Azzignment
) Frequency @ Level
} ak, ] [ Cancel
000
<




< Step 21>

Press the button of [rms change].

Measured PSD definition

Measured PS50

10 ({m/s22/Hz
1.000e-1
1.000e-2
1.000e-3

1.000e-4
10.0Hz

99841 s e

Data edi

Load C5¥ flefF].. |

PS4

| LFF settinglL]... | MNon-Gaussian control

|m| Kurtosis

\| Lewvel changelC)... |

UndofL]

Skewness control iz operated.

[ E

(4 Cancel

<Step 22>
Select the item of New rms value and input the value as ‘New rms value : 10 [(m/s?) rms].
And press the [OK] button.

o

TS
Original rms valle R

Change

/ﬁ few s value
[ 100 =

rms change

Fiatio

]

m/5% rm=

/

I DK

‘:I/r Cancel |




<Step 23>
Enter ‘Kurtosis: 5°, and press the [OK] button.

Measured PSD definition

Measzured PSD

10 {m/s22Hz

1.000e-1

1.000e-2

1.000=-3 B

1.000e-4
10.0Hz

1000.0

10.0 m/fs?ms

Data edit

[ LPF settingiL).. |

Won-Gaussian control

Load C5V file[F]...

| HPF sattingH)... |

[ Kurtosiz RN =

50 =

| Level change(C).. |
| iz change(R)... |

| Unda(U] |

Skewneszs contral iz operated.

—

Cancel

< Step 24>

Press the [Tolerance definition] button.

Reference PSD

10 {m/s22/Hz

1.000e-1

.,|"..,-.\_.\,1,."!1‘...“&,1".»*“#.1:

Acceleration 100235 g2 e
7.106e-3 m/s ms
Dizplacement 315682 e

Mor-Gauszian characteriztic

Welocity

Sporadic peak -

FSD definition type:
Break point PSD

@ Meazured PSD
Meazured waveform
PSD definition(R.. |

Tolerance definition[T].

R esporige rms monitoring

Abart check Alarm check
Relative upper limit dB
Relative lower limit dB
Absolute level l— m/s?ms

| ReferFl..

Cancel

R =

X3



<Step 25>
Press the [OK] button.

Tolerance definition

V| Define the alarm line.:

V| Use the lower limit line.

Upper limit Lower limit Allowable band width
Alarm check, 3.00 : dB -3.00 dB 0.00 : Hz
P A4
<
<Step 26>
Press the [OK] button.
Reference PSD @

10 ({m/s22/Hz

1.000e-1

1.000e-3

1.000=-4

Acceleration 100235 ez o
7.106e-3 m/'s ms
Dizplacernent 315662 s

Mon-Gaussian characteristic

Welocity

Sporadic peak -

FSD defirition type
Break point PSD

@ Meazured PSD

Measured waveform

| PsD definition(R.. |

1.000e-5 T o ]
10.0Hz 100.0 1000.0 | Tolerance definition(T]... |
Response ms monitaring | ReferlF).. |
Abort check Alarm check |M|
Relative upper lirnit dB
Relative lower limit dB |7|
Cancel
Absolute level m/s? ms
° oo
<




<Step 27>
Press the [Next] button.

[

ek Mew definition - K2/Mon-Gaussian
File(F) Test definition(T) Operation(P) Edit(E) Vie

New Open  Testsave Print |

Kurtosis

Reference Level Responze

- -
’i Test definition

| Test Definitien Infermation

Next

— &9 /O Module Configuration

= £ Excitation System Information

. &) Fundamental/Control Condition
0000 (Ehange &) Centrol Condition

&) Excitation system setting
-&) Control Reference
f-[_] Input channel

<Step 28>

Select ‘Ch.1’ and set as ‘Non-gaussian control’.

Input channel (unﬁgumy Emr=
Mo Channelope®  Assignmert  Sensiity Inpus type Polariy  Type ms montoing  PSD moritoring  Lirit
Chl 000Chi_ 30pC/m/sa Charge input (TmV/pG) _ + Non Gaussian cortrol =
Z che 000<h2  30pC/Amisd Charge mpe (1mV/p0) = Hot used
Change

TEDS update(T)

Input sensiity loading . | [ Fiefer.. | [ Register J/
VA

P A4
1)



<Step 29>

Also, select ‘Ch.2’ and set as “Monitor’.

pfSignment  Sensitivity Input type Polarity  Type ms montoring  PSD monttoring  Limit

000-Ch1 3.0 pC/m/s3) Charge input (1 my/pC) + Mon-Gaussian control
Charge input (1 mV/pC) Monitor

TEDS update(T)

oK

] T Gy
y A

<Step 30>
Press the [OK] button.

Input channel configuration

Mo. Channel name Assignment  Senstivity Input type Polarty Type ms monitoring  PSD monitoring  Limit
1 chl 000Chi Charge input (1 mV/pC) + Non-Gaussian control
Charge input (1 mV/pC)

Monitor -

TEDS update(T)

Input sensitivity loading... ] [ Fiefer. ] [ Register... ]
PS A4
<



<Step 31>
Press the [Next] button.

" New definition - K2/Non-Gaussian

File(F} Test definition(T) Operation(P)  Edit(E) View(
= Y
!u i i i =

MNew Open  Testsave Print Prey

Reference Lewel Responze Kurtoziz

--

ﬁ Test definition

| Test Definition Information
-3 /O Medule Configuration
5 - 4) Excitation System Information
4 &) Fundamental/Control Condition
&) Control Conditien
.43 Excitation system setting
@43 Control Reference
=43 Input channel
----- | Data Save Condition
----- | Analysis cendition

Mext

Change

<Step 32>
Select ‘Not save’ and press the button of [OK].

Data Save Condition @

) Save @ Mat zave

Wtion folder

000 /lr Refer. .

@ Save the test file name as a prefis.

Sequence number

Eeqginhing value 1
kin. digits nurnber 3

Periodic save

Save at testing completion, /

[ 0OF, ﬂ Cancel ]




< Step33 >
Press the button of [Next].

¥ Mew definition - K2/Non-Gaussian

File(F) Test definition(T) Operation(P) Edit(E) View(

WY T
I ! [ ! L :
Mew Open  Testsave Print Pre

Reference Lewel Responge Furtogis

--

Test definition

| Test Definition Information

&P /0 Module Cenfiguration

&) Excitation Systemn Information
&) Fundamental/Control Condition
- &) Control Condition

- Excitation system setting

-9 Control Reference

569 Input channel

- &) Data Save Condition

----- _| Analysis condition

< Step34 >
Press the [OK] button.

Analysis condition @
Mon-Gauzzian, amplitude probability density analysis condition
Analyziz time: 120 5 sec
Amplitude probability density analpsiz channel
Ch Type Analysis Operate
Chi Mon-Gaussian control ~ Operate
Ch2 Monitor Mot operate
o L .4
Trend Graph °
b aximum time 0:10:00 = [ 600 point)
Time interval 0:00:01 =
OK Cancel




< Step35 >

The definition is completed.

" New definition - K2/Non-Gaussian
File(F) Test definition(T) Operation(P) Edit(E)

! I h = c;’i
- == —

L i

View(V) Window(W)

Option(0)

Help(H)

Ope. start

New Open  Test save Print Preview
Reference Level Responze Furtosis Skewness Drive Orive Limit  Alam  Aboit  ECO
L KGR
dB
Test definition | Reference
Level
D — % |
o Tisi’%éhb‘mtdmrlgfw;mtm: Testtype Non-Gaussian RANDOM i
-9 ocule Lonfiguration Exc. System Config.  Single shaker
) Excitation System Information A
. XFR function data Mot existing £
4) Fundamental/Control Condition Continui data Mot exisi
& Control Condition ontinuing exc. data  Not existing
Excitation system settin
g Control Ref);ren:e J Module Configuration Increment
7
& Input channel Module ID Module type
& Data Save Condition 000 4ch /O module TYPE I
-3 Analysis condition
Excitation System Environment
Exc. System Info, System1
Qutput channel
Madule ID Ch Palarity
] Chi Positive
Initial output voltage 300.0 mV ms
Armature Mass 74.0kg
Rating Information
Control freq. range 0.00 <==>20000.00 Hz
Rated Force Acceleration Velocity Displacement
SINE 740 kN 0p 10020 m/s*op 2050 m/s 0p 7720 mmpp
RANDOM 74.0 kN ms 632.0 m/s*ms 2050 m/s 0p 7720 mmpp
B SHOCK 180.0 kN 0 24340 m/s?0p 2550 m/s 0p 77%0mmpn -
a4 m ]
2019/ 4/17 14:58:04 Test definition is completed.
HE @44
Test definition is completed. NUM 4/17/2019 14:58:37




< Save of test>

<Step 1>

Save the defined test information to a test file.
Click the [Save] button.

" New definition - K2/Non-Gaussian
File(E) Test definition(T) Operation(P) Edit(E) V

Reference Lewvel Response Furta

dB

Test definition | Reference

&) Test Definition Information

4 10 Module Configuration

&) Excitation System Information
t"j Fundamental/Control Condition
&) Control Condition

&) Excitation system setting

&) Control Reference

-4 Input channel

<Step 2>
The dialog box as below appears. Specify an arbitrary directory in ‘Save in” and input a name to ‘File

name’.

“ Save As IEI

Savein: | [ My Documerts - 0 E-
D= Narme . Date modified Type
et Mo iterns match your search,

Recent Places

L
Desktop

w=all

Libraries

L

o

Computer

“
h 4 UL 2

MNetwork
File name: [ TestNonGaussian2 - ]
Save as type: [Non-Gauss.ian Random Test Definition File(”.ng v] ’ Cancel ]
Comment




< Operation of test >
<Step 1>
Press the button of [Operation start] for ‘Operation start’.

" New definition - K2/Mon-Gaussian

File(F) Test definition(T) Operatien(P) Edit(E) View(V] Window(W) Option(Q) Help(H)
2 oS oy

! f ¥ i : o]

New Open  Test save Print  Preview

Reference Lewel Responze Kurtosis Skewness

Test definition | Reference

[S] Test Definition InforrﬁatlorT Testtype Non-Gaussian
-9 VO Module Configuration

X Exc. System Config.  Single shaker
- 4) Excitation System Information XFR full.'r'lction data g Notgexistin
/ -4 Fundamental/Control Condition 9

- & Control Condition Continuing exc. data  Not existing

- 4&¥ Excitation system setting
-4 Control Reference
-4 Input channel

.4 Data Save Condition
-4 Analysis condition

Maodule Configuration
Module ID Modul
0oo 4ch /O mod

Excitation System Environment

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

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

K2 i = o
File(F] Test definition(T} Operstion)  EditlE] View(l) Wirdow(d) Optioni) Help(H)

_:-,\ iy =5 cf?*

Testcave Datasave Prnt  Proview t

Aelesree Level FAespanse Funces Skewnass Dhava Diws Liml #lem #bal  ECD

| Feferarce/ rasponss | XFH tunstion| Sparstion statis |

Waiting for ¥FR maasuremant
F T ETEE R Laop count (il
/| Emspsedime Q0000 (rernirss 1:10:00)
Leval 1000 d incremant +2 00 df) o
Check rasul Marm DK Abort 0K L2kl
Realima processing CFU load fsetor - 0.00 % (Pesk (.00 %) | f 20
Referznce data
e walue Kurtozs
1697 05 s B
Respansa data
Kurta:
0a
Tolerance Alarm chack Aborcheck
Basic o0 000 OO0 000 Hz

Input charnel data

Input channel rms vl Kurtnsis

Ch1 {090-Ch1) 00 mis?ms

Ch2 [000-Chz) 00 ms*ma
Dnve data

Oulput channel ms value Crestfactor

0l0-Chl 00 mW e 000 sigma | 3.50]

=
UM 31842015 08502




<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).

P44
L2
K = =
FilelF]  Test definifion(T)  Operstion(Fl  EditlE] ViswiV) Window(d)  Option(3)  Help(H)
=T A

Test e Dita save Pt Provieie G Ope. on

Aelesree Level FAespanse Funces Skewnass Dhava Elacessd e At lime

Diws Liml #lem #bal  ECD

eeeee

| Feferaree/ rasponss | XFH tunstion | parstien status |

Waiting for aparation start
205319 19:51:43 Loop count a
/| Emspsedime Q0000 {rernains U10:00)
Laval -1000 dB Incremant +2 0F dB)
Check result Alarm 0K bort OK
Realtima procassing CFU load factor - .00 % (Pesk 000 %)
Referznce data
ng valie Kuttosts
31697 rst e &0
Respanse dat
ms vakie Kurtasis
Bl W Initial excitation level is displayed.
Tolerance Alarm chack Aborcheck
Basic 000 000 ooof  000] Hz
Input charnel data
Input channe! rmis e Kirtosis
Ch1 {000-Ch1) 00 mis*ma oo
Ch2 [000-Chz) 00 mfs*ma
Dnve data
Culput channel 1ma value Creat factar
0l0-Chl 00 mW e 000=igma | 3.50]

HUM 3/18/2015 08:5144

<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.

Filelf] Test definitionT} OperstionE] Edit[E] Wiew(¥) Window(d) Option(Q) Help(H)

=N N P ‘ Al [ ]

Stap

[f‘tu 3 I'Jaia save  Pint Proview Pause

Aelesree FAeeponzs Elacessd e Azt

Diws Liml #lem #bal  ECD

ETTTT—
R T W 2 panse

| Fefarerces response | XFH function | Dparstion status |

In eicitation
2015319 (9.55:06 Loop count 3
/ Elapzed s Q0000 (remairs G10:00)
Laval -1000 dB (Incremant +2 00 4B}
Check result Alarm 0K Abod QK
Realtima processing CFU load factor - 130 % (Peak 147 %)
Referznce data
ng valie Kuttosts
31697 rst e &0
Respanse dat
ms valie Kurtasis
32823 m)s ms 43373
Tolerance Alarm chack Aborchack
Basic o0 000 ooof  000] Hz
Input charnel data
Input channe! s wie Kirtosis
Ch1 {000-Ch1) 33520 st ms 49273
Ch2 [000-Chz) 33520 mfs s
Dnve data
Culput channel 1ma value Creat factar
0l0-Chl 1.7 vl e G10s=igma| 3.50]

HUM

3/18/2015 08:55407




<Step 5>

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

o5 KIM

=y

1 = La =5 P

Filelf] Test definitionT} OperstionE] Edit[E] Wiew(¥) Window(d) Option(Q) Help(H)

i EEI| 53

Pause

Liml  #lem #bal  ECD

eeeae

In excitation
21BN LY SEA4D Laop eount
/ Elapzed s Q0012 {remairs L9245

Laval 000 46 Increment +2 00 dB)
Check resuli Alarm OK A
Realima procazsing CFU load fetor

K
142%

Referznce data
s walue
0235 e e

Respansa data

ms valie
7142 misms
Tolerance Alarm chack
Basic 00 000

Input charnel data

Tosteave Datasave  Prrt  Provies Stap
Aelesree Level Aesganss Funces Shesnass D
|| Referercesresponse | KER furction| Cparation status. |

16

Pezk 150 %)

Huogs
50

Kurtasis

4 8695

Aborcheck
000

0.00) He

Input channe! Kirtosis
Ch1 [D00-Ch1) 48595
Ch2 [000-Chz)
Dnve data
Culput channel 1ma value Crestfactor
0-Chil 64 e 416 sigma | 3.50]
= 5l

HUM

3/18/2015 08:56:40

<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.

i K2 =R S
Fileif)  Test definition() Operstion(El Editl}l Wiew(y) Window(d) OptioniQ)
i== ] B o ¥ I
*ala e Py | E .
o0 Teewe Datasave Pint  Proview  Repor  Guick
Fefwoorn  Lavel  Fesponss Kuwode  Skawnass Dive  Elawsd e R e Divs Liml flam dbal ECO

T 00

2015/319 10,0630
Elapsedtme

Laval 000 4B Increment +2 00 dB)
Check resuli Alarm 0K A
Realtima procassing CFU load fzctor

Referznce data
ma value
0235 st e

Respanse dat

ms vale

10,2261 mystms
Alarm check
00 000

Tolerance
Basic

Input charnal data
Input channel
Ch1 {000-ChT)
Ch2 [000-Ch2)

Dnve data
Oulput chanmel
0-Chl

Loop count
Q1000 (rermains L

ort 0K

Leud

(Tasttma is complatad |
4
0000}

Inciermen]
200

132 % (Peak 151 %)

Huogs
50

Kt

43672
Abaorcheck
000

0.00) He

Kurtosis
49672
10,2261 mis*ava
1ma vl Crestfactor
I 4.13sigma| 3.50]

HUM 3/19/2015 10:27408




3.3 Measured waveform
< Example >

An example of the measured waveform test is described as below ;

[Reference pattern]
PSD calculated from measured waveform data (up to 400 Hz)

Kurtosis and skewness calculated from waveform are used for control.

[Control condition]
Frequency range : 800 Hz

Control lines : 800 lines

[Test time]

10 minutes

[Information of sensors to be used]
Two acceleration pickups of piezoelectric is used for control and another for monitor.
Ch. 1 : for non-gaussian control, sensitivity 3pC/(m/s*), Measured waveform reference
Ch. 2 : for monitor, sensitivity 3pC/(m/s?)
However, these channels must be registered in Input channel information (in this example,
‘INPUT).
Also, the rating information of excitation system has already been registered in Excitation system

information (in this example, ‘System’).



< Procedures >
<Step 1>
Press the button of [New] to start ‘New definition’.

" K2/Mon-Gaussian
File(F) Test definition(T} Operation(P)

00 Reference Level Fesponse

| dB

<Step 2>

Select an Excitation system from the list of ‘Excitation system information’.

Exc. system config. setting F ?

Excitation Spstem [nformation

P

System

*o

[¥] Input Environment Infarmation

INPUT

(]S I [ Cancel




<Step 3>
Click the checkbox of ‘Input channel information selection’ and select an input channel information

from the list.

Exc.system config.setting | % |

Excitation Suzterm |nfarmation

Systemn

Input Ervironment [nformation

B4 ] [ Cancel

<Step 4>
Press the [OK] button.

Exc.system config. setting | 7 |[mi]

Excitation Spstem [nformation

Input Enviranment |nfarmation

INPUT

l 0K A’H Cancel ]

3-49



<Step 5>
Press the [Next] button.

" New definitien - K2/Non-Gaussian
File(F} ~Test definition(T) Operation(P] Edit(E) W

2= N )
i L L
New Open  Test save Print

Reference Level Responze Kurtos

dB

Test definition
_
[ Test Definition Information
-4 V0 Maodule Configuration
4P Excitation System Information
| Fundamental/Cantrol Condition
| Control Condition
| Excitation system setting
| Control Reference
| Input channel

<Step 6>
Set the Frequency range to ‘800Hz’.
0000
Fundamental/Control Condition @
[Frequency range * Hz | Control frequency lines A Max. observation freq. 800.00 Hz Ok
Delta f Hz Frame tine Ii me
Contralled variable  Acceleration - mis? -
Regizter(G]...
Avweraging parameters b 41 F = 120 por
Equalization mode ~ Mormal » | Detailed definition[C]...
Loop check Mormal v
Test time  Specify - = Level scheduling Undefined Delete(D)

Initial output lewvel 000 = 4p  Levelincrement 200 = 4
[ Auto-start

Shutdown time 5000 — s




<Step 7>
Set the Control frequency lines to ‘800°.

L2

Fundarnental/Control Condition / @

Frequency range  800.00 * Hz [Cnntlol frequency lines v] Max. obszervation freq. 800.00 = ok
Delta f 1.00 by Frame time | 10000 g \ﬂl

Controlled variable  Acceleration - mfs - \ﬂl

ReqgizterG)...

Averaging parameters b 4= F 8= 120 por

Equalization mode ~ Mormal - Wﬁnition[ﬂ._

Loop check Mormal -

Testime  Specify hd = Level scheduling Undefined Wnn[l.]... Delete(D)

Initial output level -10.00 4B Lewvelincrement 2.00 4B

Auko-shart
Shutdown time 5000 = e

<Step 8>
Specify the Test time as ‘Specify time’. And input the value as ‘Test time : 0 : 10 : 00 (600 sec)’.

Fundamental/Control Condition

Frequency range 80000 - He

Delta f 1.00 y,

Controlled vanable

Cantral frequency lines

Acceleration -

Averaging parameters b

4= E

-

200 -

Frame time 10000 5

m/s2 -

- Detailed definition(C]...

] Level scheduling Undefined

E qualization mods ~ Mormal
Loop check Namal -
[ Testtime Specify - 0:10:00
Initial output lewel — -10.00 4B Lewslincrement
Ato-start
Shutdawr time 5000 = o

200 =1 e

td ax. observation freq.

Definition(L]...

800.00

Hz

Delete(D)

[0 (e
o]
Cancel

ReferlF)...
Register[G]...




<Step 9>

Press the [OK] button. :“
Fundamental/Control Condition @
Frequency range  800.00 v Hz Controlfrequency lines 800 = Maw ohservation freq, 800.00 = .,
Deltaf 1.00 Frame time 1000.0 e
Controlled variable Acceleration - m/s -
Averaging parameters M 4 g = 120 poF
Equalization mode ~ Normal -
Loop check Normal -
Testtime  Specify - 0:10:00 Level scheduling Undefined Delete(D]
Initial output level — -10.00 di Levelincrement 200 dEB
[ ] &abo-start
Shutdowr tirme: 5000 = .

<Step 10>
Press the [Next] button.

" New definition - K2/Non-Gaussian

File(F} Test definition(T} Operation(P} Edit(E) W
=N
I )
MNew Open  Test save Print
Reference Lewvel Respongze Kurtog

dB

Test definition

[] Test Definition Information

) 10 Module Configuration

&) Excitation System Infermation
&) Fundamental/Control Condition
| Contrel Condition

| Excitation system setting

| Control Reference

| Input channel




<Step 11>
Press the [OK] button. X

Control Condition @

_EIK
Specify the times of XFR meazurement excitation. m * =z g times

Control ztrategy Momal *  [rive gaving Nomal * =k 5.000e-3

Contral speed Momal - = 10.0 5
Control sharpniess  Momal - — 200 -

[ Renewal of %FF information is withhold.

Crogz-talk control iz operated.

#FR infarmation averaging hmes Default - = 8 times/loop

Set all the excitation groups as limit objectives.

<Step 12>
Press the [Next] button.

" Mew definition - K2/Non-Gaussian

File(F) Test definition(T) Operation(P) Edit(E) \
S == (ﬁ
I ! ¥ L :

MNew Open  Test save Print

Response Furtog

Reference

dB

Test definition
_
[ Test Definition Informaticn

4P /0 Module Configuration

&) Excitation System Information
49 Fundamental/Control Condition
&) Control Condition

| Excitation system setting

| Control Reference

1 Input channel




<Step 13>

Set the XFR function measurement voltage to 50 (mVms).

-

Excitation System Condition

[mitial output voltage 300 = mV ma
T | 500 = Cancel
unchion measurement voltage Y mVmg
Clipping

Dirive waveform

Clipping by crest factar
Allowable voltage Rating of excitation system w 10000.0 my

&llowance clipping ratic Mormal -

Control rezponze

Control response Rating - 300.0 - m/s2

HPF  Auto -

<Step 14>
Press the OK button.

-

Excitation System Condition

mi ms

L1lIL

| mitial output voltage 0.0

Cancel

mY rms

L1lIL

*FR function meazurement voltage 50.0

Clipping

Drrive wavetorm

Clipping by crest factor
Allowable \fgl[age Hating of excitation system - 10000.0 my

Allowance clipping ratio MNormal -

Control responze

Caontrol rezponse Rating hd 3000 m/s2

HFF  Ado -




<Step 15>

Press the [Next] button.

“* New definition - K2/Non-Gaussian
File(E) Test definition(T) Operation(B) Edit(E) W

2 o= I

I i | :
MNew Open  Test save Print
Reference Lewel Rezponse Kurtog

--

’i Test definition

Next [ Test Definition Information
) VO Module Configuration
P44 L.

&9 Excitation System Information
&) Fundamental/Control Condition
&9 Control Condition

&) Excitation system setting

| Contrel Reference

| Input channel

<Step 16>

Select ‘Stationary peak’ in Non-Gaussian characteristic area.

Reference PSD

Lo

Acceleration my/s? ms
YWelocity m/s ms
Dizplacement MM ms

Mon-Gaussian characteriztic

N 099
PSD definition type
@ Break point PSD

) Measured PSD

() Measured wavsfarm

FPSD defiritian[R)...
Tolerance definition[T]...

Responze m monitoring Fefer(E]...

Abort check Alarm check

Fieqister(G]...
Fielative upper limit [ dB ok
Relative lower limit ] dB
_
Absolute level =l - m/s? ms




<Step 17>

Select the item of Measured waveform and press the [PSD definition | button..

Reference PSD

Fiezsponse rmz manitaring

[ % Jfmenl

Acceleration m/s? ms
Yelociy m/s ms
Displacement mMm ms

Mon-Gaussian characteristic

Sporadic peak -

PSD definition type
Break point PSD

@ Meazured waveform

Refer(E]...

Abort check Alarm check Register(G)..
Relative upper limnit dB
(]S
Rielative lower limit dB S
Cancel
Abzolute level m/s®ms
<Step 18>
Press the button of [File loading].
Measured Waveform Definition @
File: loading(F]... *
Display data selection L 2.4
<
9 W aveform
FSD 800
E dit
Unda(ll)
Filtering(F]... Edging(E]... Secalar caleulation(C)... [iata length change(P)...
Original sampling frequency Hz Original data length points
MNest »» Cancel




<Step 19>

Select a file name to be loaded and press the button to open the file.

-

1 Load CSV file [==a]
Lookin: | ¥ My Documents - @0 &
== Mame ’ Date medified
bl E|RandomData.csv 7T77£016 5:09 PM Microsoft
Rece e ?@WaveformData.cw <« 3/19/2015 11:08 AM  Microsoft
Desktop
-_l:l:IJ
Libraries
A
Computer
@
L 1| 1
Metwork
File name: WaveformData.cav - Open
Flescoftype: | Tetfilel".csv:"bd) «| [ Caneal |
D elimiter
Comma [[Takb [ Semicalon ] Space
Caomment
Colurnn nurnber 5
<Step 20>

Select your desired level data, enter sampling frequency, and press the [OK] button.

P

File loading ==
Column Mo.  MName Assignment File selection(L]... ]

1 Diata Mo.

2 Time(meec.) PSD unit  ms? -

3 ¥ direction —

4 Y direction Sampling frequency 10000 = H: ]

h Z direction Level

y [] Calculate Fz from time data
msec
Agzignment
Time @ Level
| , 0K | [ Cancel
/ /
082 X




<Step 21>
Press the [Next] button.

Measured Waveform Definition

(Original sampling frequency 1000.00 Original data length 45708 points

-8 sl
File loadingl).. |
5p.g m/s?
Dizplay data selection
@) ‘waveform
FSD
50.0
00sec 5.0 100 150 200 250 300 350 400 457070
Edit
Filtering(E]... | | Edging(E).. | | Sealar calculation[C).. ‘ | [Diata length change(F)... |

< Step 22>

Sampling frequency of waveform is automatically converted into sampling frequency corresponding

with frequency range selected in Step 7.
Press the OK button.

Measured PSD definition

f 0 \ The sampling frequency of import file doesn't correspond with test
@' definition. the sampling frequency is converted to the sampling
frequency of test

(100000 Hz == 2048.00 Hz).

(]

—

-

P A4



<Step 23>
Press ‘LPF setting’ button.

Measured P5SD definition

Measured PSD

10,0 m/s%Hz

1.0 :

0.10
1.000e-2
1.000e-3
1.000=-4

1.000e-5
1.0Hz

P A4

10.0

100.0

B39 ez

\Data edit
| LPF settinglL].. |

| HPF settingH]... |
| Level change(C]... |
| mz change(R)... |

Unda(L]

W aveform data

Maon-Gauszsian contral Meazured kurtosis

Kurtosis 3.520 Meazured skewness

Skewnesz contral iz operated.

Skewness 6.922e-2

<< Back | | k. | | Cancel

< Step 24>

Enter ‘Cut-off frequency: 400.0 Hz’, and press the [OK] button.

-

LPF setting @
Cut-off frequency 4000 Hz |
@ Truncate
Specify slope dB/actave

| oK

.
N\

Cancel |
Nl
<




<Step 25>
Press the button of [rms change].

Measured PSD definition -7 | [==3al

Meazured PSD

100 {m/s2R/Hz

0.10
1.000e-2
1.000e-3

1.000=4

1.000e-5
1.0Hz I I 400.0

83249 2

Drata edit ‘wWaveform data

| LPF settinglL)... | Mon-Gaussian contral Measured kurtosis 3.520
Kurtosis 3520

i8]

| HFF setting[H]... | Measured skewness 6.922-

| Level change(C | Skewness control is operated.

Skewness 6.922e-2

mz change(R).

[ Undai) |

<< Back | | ak. | | Cancel

<Step 26 >

Select the item of New rms value and input the value as ‘New rms value : 10 [(m/s?) rms].
And press the [OK] button.

rms change @
Original rms walue 8.3243 /a2 mms

Chanhge

/ 1005 /g2 mms
000

('D k. Cancel

@ Mew rmz value Ratio




<Step 27>
Kurtosis and skewness automatically calculated from waveform are set up.

Measured PSD definition ==

Meazured PSD

100.0 ({m/s22/Hz

10Hz 10,0 100.0 400.0
LU /5% ms

Data edit ‘w/aveform data

| LPF setting(L)... | Non-Gaussian contral Measured kurtosis 3520

| HPF setting(H)... | Kuimeis 3520 Measured skewness 6.922:-2

| Level change{C)... | Skewness control is operated.

Skewness 6.922=-2
[ undwy |
<< Back | | ak. | | Cancel
<Step 28>
Check ‘Skewness control is operated’, and press the [OK] button.
Measured PSD definition [~ 5| [=sa]
Measured PSD

100.0 ({m/s22/Hz

0.10 §
1.000e-2

1.000e-3

1.000e-4
1.0Hz 10.0 100.0 400.0

@ i mfs®ms

W aveform data

MNaot-G auzsian contral Measured kurtosis 3.520

Kurtosis 3520

|M Measzured skewness 6.922=-2
|@l V]iSkewness contral is operated
|@l Skewness 6.927e-2
]
seBack | [ OK Cancel




<Step 29>

Press the [Tolerance definition] button.

Reference PSD

100.0 {m/s22/Hz

1.0Hz 10.0 100.0 400.0
R espornze rms monitoring
Abart check Alarm check
Relative upper limit dB
Fielative lower limit dB
Absolute level ,— m/s? ms

Lo

Aoceleration 10,0848 m/sms
Welacity 0.2732 m/s ms
Displacement 172658 i s

Mon-Gaussian characteriztic

Stationary peak -

PSD definition type
Break paoint PSD

Meazured PSD

@ Measured waveform

PSD definition(R).. |

| ReferlEl. |

Fieqister(G]...
Ok,

| Cancel |

P A4

<Step 30>
Press the [OK] button.

Tolerance definition

| Define the alarm line. || Use the lower limit ine.

Upper limit Lanwer limit
Abart check 600 = 4 £.00
Alarm check, 300 = dB -3.00

Allowwable band width

dB 000 = b,

dB 000 = b,

Detailed(D] >> |

| =

P A4



<Step 31>

Press the [OK] button.
Reference PSD @

Acceleration 10.0848 m/s?ms
Yelacity 02732 m/s ms
Dizplacenment 172658 1 1mme

Mon-Gauzsian characternistic

1000 (m/s?/Hz

Stationary peak -

PSD definition type
Break point PSD

Measured PSD

@ Measured waveform

| PSD defintionB)... |

10Hz 10.0 100.0 4000 | Tolerance definition(T]... |
Response rms manitaring | Fiefer(F]... |
Abort check Alarm check |m|
Fielative upper limit ,— dB -
Relative lower limit ’— dB _
Abzolute level ’— mys?ms |ﬂ|

<Step 32>
Press the [Next] button.

"

Mew definition - K2/MNon-Gaussian
File(F) Test definition(T) Operation(P) Edit(E) Vie

L L
New Open  Test save Print |

Referehce Level Resporize Kurkagis

I Test definition

Test Definition Information

) 10 Madule Configuration

&) Excitation System Information
&) Fundamental/Control Condition
&) Control Condition

&) Excitation system setting

+-43 Control Reference

+ Input channel

P A4




<Step 33>

Select ‘Ch.1° and set as ‘Non-gaussian control’.

(-0 o)
Input type Polarity ~ Type ms monitoring  PSD monitoring  Limit

52 Charge input {1 mV/pC) Non-Gaussian corttrol

2 Ch2 000Ch2 3.0 pCm/s?) Charge input {1 mV,/pC) - Not used

/ Lo
[ |nput sensitivity loading. . ] l Refer... ] F\eg\ster.t

<Step 34>

Also, select ‘Ch.2’ and set as ‘Monitor’.

(-5l
Input type: Polarty Type ms monitoring  PSO monitoring  Limit.

Charge input (1 mV/pC) + Non-Gaussian control

Charge input (1 mV./pC) Manitor

Input channel configuration




<Step 35>
Press the [OK] button.

Input channel configuration

rms monitoring  PSD monitoring  Limit

[0 =l
(e

Mo. Channel name Assignment  Sensttivity Input type Polaiity Type
1 Ch1 000-Ch1 3.0pC/(m/s?) Charge input (1 mV/pC) + Non-Gaussian control
Ch2 000-Ch2 3.0pC/(m/s?) Charge input (1 mV/pC) + Monitor
Maritor -
TEDS update(T]
Input sensitivity loading... ] [ Fieter. ] l Reagister... ]
X
<
<Step 36>

Press the [Next] button.

" New definition - K2/Mon-Gaussian
File(F) Test definition(T) Operation(P) Edit(E) View

Print Pr

2=t

Open  Test save

Reference Lewvel Respongze Furtogiz

--

Test definition

| Test Definition Information

-4 YO Module Configuration

g Excitation System Information
ﬂ Fundamental/Contral Condition
-4 Control Condition

-4 Excitation system setting

[#-4§ Control Reference

-9 Input channel

----- | Data Save Condition

----- | Analysis condition




<Step 37>
Select ‘Not save’ and press the button of [OK].

Data Save Condition

) Save @ Mot save

S peg#fdestination folder
Refer...

T

) _ _
Save the test file name az a prefis.

Sequence number

Beginning walue 1
Min. digits number 3

Periodic zave

Save at testing completion,
ak Q Cahicel ]

< Step38 >
Press the button of [Next].

[

" New definition - K2/Mon-Gaussian
File(F) Test definition(T) Operation(P)
LEA LGP

i I
Open  Test save Print Pr

Edit(E) View

Lewel Responze Kurtasis

Reference
- -

Test definition

| Test Definition Infarmation
&) VO Module Configuration

) Excitation System Information
tﬁ Fundamental/Contral Condition
&) Control Condition

) Excitation system setting

w43 Control Reference

-9 Input channel

&) Data Save Condition

| Analysis condition




< Step39 >
Press the [OK] button.

Analysis condition @
Mon-Gauzzian, amplitude probability density analysis condition
Analyziz time: 120 5 sec
Amplitude probability denzity analpzsiz channel
Ch Type Analysis Operate
Ch1
Ch2 Mot operate
P A4
Trend Graph °
b aximum time 0:10:00 = [ 600 paint )
Time interval 0:00:01 =
aK Cancel
< Step 40 >
The definition is completed.
" New definition - K2/Non-Gaussian =N =
File(F) Test definition(T) Operation(P) Edit(E) View(V] Window(W) Option(Q) Help(H)
=K P P ié” -’ ¢ | =
I | B : 5 ]
New Open  Testsave Print Preview Ope. start
Reference Level Response Furtasis Skewness Diive Drive  Limit Alam  Abot  ECO
Test definition |Reference
Level
De 75
TE“%EFI\L‘N:UTIEFDTEUDH Testtype Non-Gaussian RANDOM i
?’ V0 Module Configuration Exc. System Config.  Single shaker
&) Excitation System Information X . =
- XFR function data Not existing 3
&) Fundamental/Control Condition c . d N .
& Control Condition ontinuing exc. data ot existing L4
& Excitati tem setti
g Co‘r‘\tarollng;);;n:: "d Module Configuration Increment
& Input channel Module ID Module type f
&) Dats Save Condition 000 4ch /O module TYPEI
L Analysis condition
Excitation System Environment
Exc. System Info. System1
Quitput channel
Module ID Ch Polarity
000 Ch1 Positive
Initial output voltage 300.0 mV ms
Armature Mass 740 kg
Rating Information
Control freq. range 0.00 <==>20000.00 Hz
Rated Force Acceleration Velocity Displacement
SINE 740N 0p 1002.0 m/s? 0o 2050 m/s oo 7720 mmpp
RANDOM 74.0 kN ms 632.0 m/s*ms 2050 m/s 0p Tr20mmpp
SHOCK 1800 kN op 2434.0 m/s? pp 2550 m/s pp 7720 mmpp -
« i G
2019/ 4/17 15:23.52 Test definition is completed.
EERS Rrr i
Test definition is completed. | | NUM 4/17/2019 15:24:18




< Save of test>
<Step 1>

Save the defined test information to a test file.
Click the [Save] button.

% New definition - K2/Non-Gaussian
File(E) Test definition(T} _Operation(P) Edit(E) V

Test save

Reference Lewvel

Response ko

dB

Tast definition | Reference

&) Test Definition Information

4 /0 Maodule Configuration

&) Excitation System Information
&) Fundamental/Control Condition
&) Control Condition

&) Excitation system setting

&) Control Reference

-3 Input channel

<Step 2>

The dialog box as below appears. Specify an arbitrary directory in ‘Save in” and input a name to ‘File
name’.

Y Save As @
Savein: | | My Documents - @ o
It MName = Date modified Type Size
b | TestMeonGaussian.ngaus2 3/18/2015 3:44 PM MonGaussian test ..
Eecentilaces {7 TestMonGaussiand.ngaus2 3/18/2015 6:49 PIM NonGaussian test ...
Desktop
=l
Libraries
A
Computer
“
LS ] n p
Metwork
File name: [ TestMonGaussian3.ngaus2 - Save
Save as type: [Non-Gaussian Random Test Definition File(* ngaus2) V] [ Cancel ]
Comnment -




< Operation of test >
<Step 1>
Press the button of [Operation start] for ‘Operation start’.

“ New definition - K2/Mon-Gaussian
File(F)  Test definition(T) Operation(F)
5 1™ W
i { ( L ' o]
Test save

Edit(E) View(V) Window(W)

Print Preview

Reference Lewvel Responge Furtogis Skewness

Option(Q)

Help(H)

Test definiticn | Refarence

&) Test Definition Information

& T i . Testtype
tﬁ LE'KO.:“:M: C:nﬁ?ufratmnf Exc. System Config.
) Excitation System Information XFR function data

tﬁ Fundamental/Control Candition L
8 € Control Condition Continuing exc. data
) Excitation system setting
-3 Control Reference
-9 Input channel

&) Data Save Condition

) Analysis condition

Module Configuration
Module ID
000

<Step 2>

Press the button of [ XFR measurement start].

MNon-Gaussian
Single shaker
Mot existing
Mot existing

Maoduli
4ch /O mod

Excitation System Environment

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

e = o K2k,
File{F] Test definition(T) Operstion(F]  Edit(E] WiewiV) Window(&) Option(Q) Help(H)

_:-,\ iy =5 cf?*

Testcave Datasave Prnt  Proview t

Aelesree Level FAespanse Funces Skevnass Dhava

| Feferarce/ rasponss | XFH tunstion| Sparstion statis |

‘Waiting for ¥FR massuramant
205319 124207 Loop count a
/ Elapzed s Q0000 (remairs G10:00)
Laval -1000 dB (Incremant +2 00 4B}
Check result Alarm 0K Abod QK
Realtima processing CFU load factor - 000 % (Peak 000 %)
Referznce data
fmg valie Kuttosts Skewness
315D et e 3520 6922e-2
Respanse dat
Kurta: Skawnass
oa oa
Tolerance Aborcheck
Basic ooof  000] Hz
Input charnel data
input channe! Kurtosis Skawnass
Ch1 [D00-Ch1) oo 6o
Ch2 [000-Chz)
Dnve data
Culput channel 1ma value Creat factar
0l0-Chl 00 mW e 000=igma| 3.20]

HUM

Diws Liml #lem #bal  ECD

eeeee

Iz
200

3/18/2015 1242407




<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). 022
°
S = e mgaad - K2R : = =
File(F} Tast definition(T) Operstion(P]  Edit[E] ViewiV) Window(&) Cptionid) Help(M)

= L e P w

[f‘tﬂ 3 I'Jaia save  Pint Proview

Aelesree

Diws Liml #lem #bal  ECD

eeeee

Jparation status |

| Fetfarences response | KFH function | O e
Waiting for ¥FF messurament
L0EUEND 124344 Loap count q
/| Emspsedime Q0000 (rernirss 1:10:00)
lavel 1000 dE fIncremant +2 00 di)
Check rasul Marm DK Abort 0K L2kl
Realima processing CFU load fsetor - 0.00 % (Pesk (.00 %) 20
Referznce data
s value Kurtozs Skewness
31897 s s EE¥] 692202
Respansa data
Kuta Skawnass
o o .. . . . .
w—— AR Initial excitation level is displayed.
Ezsic 000 000 000f 000 He
Input charnel data
Input channel Kurtnsis Skawnass
Ch1 {000-Ch) oo [
Ch2 [000-Ch2) 09 l‘\s‘nm
Dnve data
Oulput channel ms value Crestfactor
0l0-Chl 00 mW e 000=igma| 3.20]
=

HUM 3/18/2015 12:43:44

<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.

e = o K2k,
Filelf] Test definitionT) OperstionE] Edit[E] Wiew(¥) Window(d) Option(Q) Help(H)

= L e P w

[f‘tﬂ 3 I'Jaia save  Png

Proview

Aelesree FAespanss Funces Shesnass Elacepzd e At lime. Diws Liml #lem #bal  ECD

it ~
T = I T [ ees—

| Fetarerces response | XFH furction|

Oparation status |

In excitation

/ Elapsed tme
Laval

Check result

Referznce data

Respansa data

Tolerance
Basic

2015319 125314

-1000 dB {Increma:

Input charnel data
Input channel

Loop count
0000 (rermairs U10:00)

1+ 00 A}
Marm NG Abort 0K

Realtima processing CFU load factor - (53 % (Peak 003 %)

s value
315D et e

ms valie
33IE96 m)s  ms
Alarm chack
2000 0.00]

ChT (D00-Ch)
Ch2 [000-Ch2)

Dinve data
Oulpus channel
0-Chl

Kuttosts Skewness
3520 6922e-2
Kurtasis Skawnass
33838 8538m-2
Abor check

ooof  000] Hz

rms valug Kurtosis
33EE M5t ms 33833
33596 M5t ms

1ma value Creat factar

104 e 484 sigma| 3.20]

Skawnass

853%e2

HUM 3/18/2015 12:5345




<Step 5>

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

e = sarga2 - K2t i =R o
Fill) Testdefntion(l) Operstion(®) E6itE) Vien) Windowd) Optiontd) Welpl

Trtﬂus I’Jataiam Prirt  Proview

Diws Liml #lem #bal  ECD

eeCee

Aelusree Level FAespanss Furces Shesnass

function| Oparation status |

| Feferarce/ responss |

In excitation
201515309 123523 Loop count 35
/ Elapzed tme Q100 rermaing L00)
laval  000dB fnorement+2 00 dB)
Check resull Alarm NG Abot 0K ki,
Realima processing CFU load fsetor - .73 % (Pask 083 %) 20
Referznce data
mg valie Kuttosts Skewness
00848 Mz me 3530 69222
Response dat
ms valie Kurtosis Skawnass
107514 mistms 33372 01123
Tolerance Alarm chack Abor check
Basic 1000 000] 000f  00D] Hz
Input charael data
Input channe! Kirtosis Skewnass
Ch1 [D00-Ch1) 33322 t112
Ch2 [000-Chz) 10.2427 mmfs* v
Dnve data
Oulput charnel ms velue Creatfactor
0l0-Chl SL3 e 34bsigma| 3.20]
| + = ¥
UK 3018/2015 125523

<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.

P A4
1 4

e . iari3ngain? — K2/N: = =
File{F] Test definition(T) Operation(P)  Edit(E]  WiewiV) W'll\dwfm Optionid)  Help(H)
= L»'Q (o W ? =
T B Dot P P Rﬁp’m Quick
Aelzires Level FAeeponzs Furcs Skevnass Dhava Elacepzd e At lime. Diws  Limil fllum Mbal  ECO
 Hefererces responss Oparation status e
0
Excitation is completed. (Testtima is completed )
20155309 13425 Loop count w?
/ Elapzed s 01000 (ramairs G0000)
Laval 000 46 Increment +2 00 dB)
Check resul Marm 0K Aboit 0K I0cre e,
Raaltima processing CFU loa r 15 % (Pask 185 %) i 2
Referznce data
mg valie Kuttosts Skewness
0848 st e 3520 6922e-2
Respanse dat
Kurtasis Skawnass
35676 01076
Tolerance F-.Iar'ncheck Abaorcheck
Basic 00 000 000f  000] He
Input charnel data
input channe! m: R Kurtosis Skawnass
Ch1 {000-Ch1) 99558 M/t ms 35675 0107
Ch2 [000-Chz) 99558 m/s ms
Dnve data
Oulput charnel ma velue Creat factor
0l0-Chl 262V e 4.1%sigma| 3.20]
| =l
HUM 3/18/2015 131239




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.

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

Controlled variable  Acceleration ~ mis? -

Equalization mode  Nomal | Detailed definition[C)...

Aweraging parameters M 4= E 8= 120 poF

Laop check Nomal -
Testtime  Specify - 01000 = Level scheduling Undefined
Imitial output level 1000 == 4p Level increment 200 = 4m
Auto-start
Shutdown tirme 5000 = ms

D efinition(L). ..

Dielete(D]

7 (sl

Frequency range 40000 * Hz Control frequency lines 400 = Maw ohservation freq. 40000 = . Ok

Delta f 1.00 Hz Frame time 1000.0 ms

Cancel
Refer(E]...
RegisterG]...

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

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

of the ability of the CPU.
below ;
fs =2.56 fmax
<Note>

If non-Gaussian characteristics are of the stationary peak type, it is recommended to set

frequency higher than the maximum frequency of reference PSD in order to improve control

performance.




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 =t /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.

<Minimum number of lines>
Non-Gaussian random controller requires the greater number of lines than normal random
controller. The minimum number of lines included in the range of reference frequency is
limited by krutosis (K) value as shown below.
3.0 <K <£4.0: Minimum number of lines 50
4.0 <K £5.0: Minimum number of lines 80
5.0 <K £6.0: Minimum number of lines 100
6.0 <K < 8.0: Minimum number of lines 150

8.0 <K < 10: Minimum number of lines 200

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 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 an 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;

@ 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.

@ 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 ;
O Averaged time for a loop M
The frame number for operating the response analysis for 1 round of control loop is
specified.
@ 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.

to make a fine adjustment for each control parameter when the testing operation having

the difficult specimen to control is operated.

As stated at the top 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 ,at initial equalization for Non-Gaussian

(3) in control operation

The objective input channels for loop check are ;
* Non-gaussian 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 system setting
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.) may be 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.

< 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-
start’. 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 @
Mo, Level{dB) Time Tolerance enlarge (dB) Ok
1 -20.00 0:10:00 6.00
2 £.00 1:00:00 0.00 Delete ﬂl
3 -10.00 0:30:00 1.00
4 0.00 2:00:00 0.00
5 -15.00 0:45:00 6.00
Total time
4:25:00

Lewvel 1500 =+ 4p

LChange
Time 0:45:00 :
Tolerance enlarge 600 = 4p
[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 Waveform control condition

The items for the condition of waveform control are defined.

Control Condition @
. . . ok
Specify the times of XFR measurerment excitation. m * = B imes

Crogz-talk control iz operated.

Control strategy Momal * Drive zaving Mormal * =k 5.000e-3

Contral speed Momal - = 100 -
Contral shapress  Momal - — 200 -

Renewal of <FR information i withhold.
#FR infarmation averaging times Default ~ = 8 timezloop

Set all the excitation groups as 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. The voltage of loop check is defined by the initial output voltage specified.
All channels are sure to be checked and the control loop is judged accurately by all the
response of the used input channels.
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 system setting. 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.
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4.3.2 (This section is left blank intentionally.)

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 :

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.



4.3.5 Control speed
(1) Meaning
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 (waveform 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(waveform control information) 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-e)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 ‘10 %’ means e; = 0.10.
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4.3.6 Control sharpness
(1) Meaning

Random controller shapes drive spectrum so that control response spectrum is coincided with
control reference spectrum. Basic data of the shaping includes transfer information and control
errors(control response / control reference).

The random controller directly corrects drive spectrum so that it is coincided with control
reference spectrum based on errors which could not be controlled by transfer information.

The adjusting quantity of this ‘Error control’ relative to waveform control is specified in this
paragraph.

The adjusting quantity of ‘Error control’ relative to PSD control is specified by control acuity

of ‘Fundamental/control condition’.



4.3.7 Cross-talk control loop open
(1) Meaning
There are two kinds of control information in the test.
The one is the control information for PSD control and the other is transfer information for the
waveform control operation.
Renewing operation of the control loop is defined in ‘cross-talk control loop open’ of the
waveform 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)
Testing PSD control
o} X o X
operation information
Waveform control
O X X X
information

o: Control information is renewed.

x: Control information is not renewed.

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.
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4.3.8 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 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.

4.3.9 (This section is left blank intentionally.)



4.4 Excitation System Setting

This item is for setting of the excitation / output system for control.

Excitation System Condition

-7 |[mEsm
[mitial output voltage 300 = mV mms ILI

. = Cancel
#FR function measurement voltage 00 T Ve

Clipping

Dirive waveform

Clipping by crest fackar
Allowable voltage Rating of excitation system 100000 —{ Ly

Allowance clipping ratio Mormal -

Control rezponze

Caontrol response Rating i 1000.0 - m/s2

HPF Ao -

4.4 .1 Initial output voltage
(1) Meaning
‘Initial output voltage’ means the voltage to be outputted to the shaker at the first loop check.
The control is always started at this drive voltage when the excitation starts from the state of no
drive.
The voltage value is specified in [mV] unit by rms. The value of Initial output voltage (Vrms)
registered in Excitation System Information is automatically set when this item is not defined.

Note) A proper value for the shaker is needed to be defined in Initial output voltage.

4.4.2 XFR Measure output voltage
(1) Meaning
Following the initial loop check, the voltage level (RMS) of drive signal given to shaker is
defined in this item 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 non-gaussian control channel.

This item defines the level of the drive voltage waveform.
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4.4.3 Clipping
(1) Meaning
Setting conditions for ‘Clipping’ to be performed by output channel is allowed.
Clipping is roughly divided in two types shown below.
* Drive waveform clipping

+ Control response waveform clipping

4.4.3.1 Clipping of drive waveform
(1) Meaning

Drive waveform clipping can be specified by either of two types of methods shown

below.
» 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.

4.4.3.1.1 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 o of the output signal.

4.4.3.1.2 Allowable voltage
(1) Meaning
This item is for setting of the maximum drive voltage of the system.
When each output channel is going to be driven to output the voltage signal
which exceeds over the set value of 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.



4.4.3.1.3 Allowance clipping ratio
(1) Meaning

In this system, the setting with only ‘Allowable voltage’ is provided as a
standard. In case of the Clipping by output voltage, when the level close to
Output voltage limit value is outputted, almost all the signals are clipped. The
execution of the clipping process means a modification of the drive signal
spectrum, therefore the clipping process causes the lowering of the spectrum
control ability.

For safety, in this system, when the crest factor of the output signal by which
clipping is done becomes smaller than a specified value, the system stops the
operation.

Operation of abort 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] + Abort ratio

4.4.3.2 Clipping of control response waveform
(1) Meaning

Setting of the maximum allowable response waveform level with non-Gaussian control
channel is allowed.

When control response waveform is presumed to exceed the specified level, clipping
process is conducted on the reference waveform of the non-Gaussian control channel not
to exceed the specified level.

Please note that the clip level may be fluctuated depending on control status.

The clipping process may lead to unstable control as well as the degradation of

control performance. Carefully perform the setting.

SHOCK system rating is set as the initial value.



4.4.4 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 which is the concrete mechanism to realize ‘the function of Extra-displacement
reduction’.
The following can be chosen for setting of usage of the high pass filter, and for setting of cut-
off frequency fc.
* Not use
This item means that high pass filter is not used.
* Auto-setting of fc
This item means that high pass filter is used, and the setting of cut-off frequency fc is
automatically operated.
* Specify cut-off : fc

This item means that high pass filter is used, and fc is specified arbitrarily.

< Selection Guide>

Generally, ‘Auto-setting of fc” which 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 Af is about :

fc =f edgelL:0.5Af

In the case that the value of fc estimated as f edgel. > SAf, using filter is not necessary
from the first.

As the actual circuit, a second order characteristic high pass filter with fc programmable
function is implemented. So, you do not have to think of fc strictly (but 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 estimated rms value of velocity /
displacement which is operated with the calculation of the acceleration rms value of the
reference spectrum.

Therefore, in the serious case that required displacement is too large to operate a test, it is
better for you to change the setting of fc and think over the calculation value.

On the other hand, to estimate the values of velocity and displacement rms in the above is
dome on some assumption. Consequently, note that the estimated value may 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.



4.5 Control Reference
This item is for defining the control reference.

Test pattern is determined by the setting of this definition.

4.5.1 PSD definition
Reference PSD @

Acceleration 100088 g2 e
Welacity 7.037e-3 /s ms
Dizplacement 28402 —

Non-Gauzsian characteristic

10 {m/s22/Hz

Sporadic peak -

PSD

Meazured PSD

Measured waveform

| PsD defirition(R].. |

| Tolerance definition(T]... |

Fesponse rms monitaring

Abort check Alarm check | FegisterG) |
Fielative upper limit dB | 0K |
Relative lawer limit dB
Absolute level mfs?ms | — |

4.5.1.1 Non-Gaussian characteristic
(1) Meaning
Select any non-Gaussian characteristic. It is not that which of them is superior to another.

Select any choice appropriate for the test.

* Sporadic peak
Non-Gaussian random vibration test, applying random vibration with higher
sporadic peaks, is conducted. This type allows only kurtosisto be specified.
It is more stable than the stationary peak type in terms of control, and the control
dynamic range does not differ from that of normal random controller basically. Use

this type usually.

* Stationary peak
Non-Gaussian random vibration test, applying random vibration with higher
stationary peaks, is conducted. This type allows kurtosis to be specified as well as
skewness.
However, the control dynamic range is less than that of the sporadic peak type due
to its principle. Additionally, note the points shown below.
* Control frequency range

To obtain better control results, excitation may also be needed out of the



reference PSD band. Thus, it is recommended to set the control frequency range
greater than the maximum frequency of the reference PSD.
* Non-Gaussian equalization time
Time required for kurtosis and skewness to be coincided with their references
may be longer than that of the sporadic peak type. It depends on the shape of
PSD.
* Tolerance check
In some case, the control response may be out of tolerance after non-Gaussian
equalization is finished. It depends on the control situation. In such a case,
adjust the setting of tolerance. When test can't be executed due to excessive
displacement, decrease the initial level and increase the excitation level after
control is stable.
* Level of generated peaks
Higher peaks than the sporadic peak type may be generated under the same

kurtosis conditions.



4.5.2 PSD definition type
(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

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

Also, select non-Gaussian characteristic.

For details of non-Gaussian characteristic, refer to “4.5.1.1 Non-Gaussian characteristic”.

<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 and non-Gaussian parameters (kurtosis, skewness) 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 Fundamental/control conditions.

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], 0.001 [(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 [~ 7|3
Frequency{Hz) Level/Slope
10.00 1.088e-3 (m/s2/Hz 1 p m/s%RHz
100.00 6.0 dB/octave :
1000.00 0.0 dB/octave
1.000e-1
1.000e-2
1.000e-3 B
1.000=-4
10.0Hz 100.0 1000.0
Unit of slope - dB/octave - Delete 10.0 my{s®ms sz change(R]...
Break point Mon-Gaussian control
Frequency 10.00 : Hz Add Furtosiz 50 :
@ Level () Slope 10883 = (m/s?PHz Lhange V| Skewness control is operated.
Skewnesz 0.50 :
[ oK | Cancel |

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.

4.5.2.1.4 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.

e

rms change @
Original s value 35853 .

Change

@ Mew s value Fatio

00 = oo

| oK | | Caticel |

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.



4.5.2.1.6 Non-Gaussian control
(1) Meaning

Setting control reference of kurtosis and skewness is allowed.

<Kurtosis>
This item is for setting of the control reference of kurtosis.

The input range is: 3.0 <K < 10.0

<Skewness control is operated>
This item is for selecting whether the function of ‘skewness control’ is executed.
This parameter is valid only when ‘Stationary peak’ is selected in the Non-Gaussian

characteristic.

<Skewness>
This item is for setting of the control reference of skewness.

Input range is as shown below, provided that kurtosis is K:

—,/2.0><K*3'0 x08<S < /2.0xK*3'0 x 0.8
3.0 3.0




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 [~ %[zl

Measured PSD

10 M/ He

1.000e-1

1.000e-2

1.000-2 |8
1.000=-4
10.0Hz 100.0 1000.0
33847 mjs?ms Load CSV fielE).. |
Data edit
|m| Mon-G aussian control
Moo | o ED -
| HFF setting(H]... | Kurtosgiz z
|ming|3@]...| | Skewneszs contral iz operated.
' ims changs(R].. 10 =
| iz change(R)... | Skewness H
Undall]
(L | Cancel |

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

Refer to “4.5.2.2.5 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.

<Non-Gaussian control>

This item is for setting the control reference of kurtosis and skewness.



4.5.2.2.2 PSD Data 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.

" Load CSV file ==
Lookin: | [ My Documents - @ ¥ * -
I ER
ohe 2 EL WaveformData.csv
Recent Places

Desktop

=l
Libraries
LY

Computer

e
w
Metwork
File name: - Cpen

Flescfbpe: | Textfilel".csv."od) «| [ Caneal |

Delimiter

Comma [[1Tab [ Semicalon [ 5pace

Comment

Column number




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 [~ %[zl
Column Mo.  Name Assignment File selection(L)...
1 tem1 Frequency .
2 kem? Level PSD unit /5% Hz -
3 tem3
4 temd
Azzighment
() Frequency @ Level
Ok, l [ Cancel

< File selection >
Dialogue box to select CSV file is displayed, and PSD data file can be selected again.

<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 o=
Truncate
@) Specify slope 50 = dB/octave
[ aK l | 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 =
Cut-off frequency 000 = .
Truncate
@ Specify zlope 50 = dB/octave
| oK | 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.
b -7 |

Frequency range

1000 == ¢==> 10000 = Hz
Change

PSD walus @ Ratia

1000 = 4B
Slope
/| Exigting

i i dB/octave

[ QK ] | 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.

rms change @
Drigirial e value R T
Change
@) Mew ms value Riatio
50 (2] /gtemn
[ ok | 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 Non-gaussian control
(1) Meaning
This item for setting control reference of kurtosis and skewness.

For details, refer to “4.5.2.1.6 Non-Gaussian control”.



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

(2) Description formats of Data

The frequency domain data are described as follows.

Ist. column 2nd. column 3rd. column
Ist. line | Frequency[Hz], Data name 1, Dataname 2, | ......
2nd. line 0.0, HoRE K RRERE | L
3rd. line Af, oAk Ak RRER R L
2Af, okok skokok R T
F, dokok ko e

+ 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 -7 |2zl

Measured PSD

100 {m/s22/Hz

250Hz 10.0 100.0 400.0
’W m/s?ms
Data edit aveform data
Nor-Gaussian control Weasured kurtosis ’W
|W| Ruitess 3520 Measured skewness 6.922e-2
|Wange@]...| Skewness control is operated.

Skewness 6.922e-2

| mz change(R)... |

[ Undaly |

| ¢ Back | | QK | | Cancel

First, select waveform data, and edit the waveform as necessary.

Calculate PSD data and non-Gaussian parameters (kurtosis, skewness) 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”.

<Non-gaussian control>
This item is for setting control reference of kurtosis and skewness.

For details, refer to “4.5.2.1.6 Non-Gaussian control”.

<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.

" Load CSV file (23a)
Lookin: | | My Documents - @ 5 il sl g
= @RandumData.cw
'*'y ?iE]WaveformData‘cw
Recent Places
Desktop
=
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[
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Computer
&
Metwork
File name: WaveformData csv -
Files of type: [ Text file(" csv:"ba) - [ Cancd |
Drelimiter

Comma [T Tab [ Semicalon~ [] Space

Comment

Coluran 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 =
Column Mo.  MName Assignment File zelection(L]...

1 Data Mo.

2 Timeimsec.) PSD it m/s? -
3 X direction =
4 Y direction Sampling frequency 1000.0 = Hz

5 Z direction Level

[ Caleulate Fs from time data

msec

Azzignment

Tirne @ Lewvel

] l [ 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 @

. File loadin(F). . <

5p.p M/8?

Display data selection
@ ‘waveform
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Edit
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<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 @
| Love-paszs filtker(L]
Butterwarth Buttenworth
@ Linear phaze @ Linear phaze
Truncate Truncate
Frequency resolution 1600 - Frequency resolution 1600 -
Cut-off frequency = Hz Cut-off frequency = Hz
Filter slope 1800 - 4B/decade Filter slope 1800 - 4B/decade
oK  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 fc.

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 =1{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) Afsf<fe

=A(YNS 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 DObijective regior. .
@) EdaginglE) Left-gide Half[L] 0K

Hanning(H] Right-zide Half[R] W

Ihverzed Hanning[T)

Half-length Hanningla)

Clipping(C]
E daing #idth [frant/rear] = =
Peak level 1.0 =

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) ! ReplaceR)
OF.

Setting Method Pamrere]
@ Region[E) Pogition(E)

Calculation value :

Objective region 00 ;== 457070

<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 /5 | Cancel |

-50.0
0.0ms 20000.0 30000.0 45707.0
Cuirsar
Pl Ij ¥
@ Begin End

7900 = | Min[5] | ¢==> 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 |

500w | Cancel |
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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 45707.0

Cursor

@ Begin End

104350 = | bir. (5] |<==> 457070 = | baw (L] |




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, Ak Rk o Rk RN I
3rd line At oAk Ak ok ek rak ek |
2At ***'***, ***.**’ ***'**, """"

T sk skeokosk sksksk skeksk sksksk skok
, ke ke, e

+ 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 @O Alarm allowance band width
@ Abort allowance band width
B O Alarm RMS level
@ 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.
Each items in A, B are corresponding to the defined values.

Tolerance is for specifying the item in A.

Monitoring condition of the response RMS is for specifying the item in B.

Tolerance is necessary to be defined. On he the hand, 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 Control Reference definition dialog.
Tolerance definition @

| Define the alarm line. || Use the lower limit line. 4/0'(
Upper limit Loawer limit Allowable band width Cancel
Abort check, 6.00 = dB £.00 = dB 000 = Hz Detailed(D] =

Alarm check 300 = 4 300 = 4 000 = 4,

< Tolerance Check >
The check for the each control line on which whether the response PSD coincides with the
reference PSD or not by using the specified Tolerance band as a judgment criterion is called
‘Tolerance Check’.
In Tolerance check of this system, alarm level and abort level are provided. However, alarm

level does not have to be set if it is not necessary.



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

Tolerance must be set for each test definition.

And this Tolerance is called ‘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

Alarm level and 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 specifying whether alarm check is used or not.
In this system, abort check must be executed. However, alarm check can be used if it is
necessary to be executed.
The setting of this item is valid for both of the definitions of Basic Tolerance and

Extension Tolerance.

4.5.3.3 Use the lower limit line
(1) Meaning

This item is for specifying whether the lower limit value check is used or not.

In this system, the upper limit value check must be executed. However, the lower limit
value check is not used if it is necessary to be executed. 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 Basic Tolerance, Extension

Tolerance and RMS check.



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.

(D 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.

@ 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 method for setting level of the RMS value which is specified to execute ‘Alarm/Abort
Check’ are as follows ;
* 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 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.



4.6 Input Channel

4.6.1 Outline
In this system, there are three types of response input channel ;.
* Non-gaussian control channel
* Control channel

* Monitor channel

<Non-gaussian control channel>
In this system, the input channel having the role of kurtosis and skewness control among control
channels is called ‘Non-Gaussian control channel’.
This Non-Gaussian control channel also has the role of waveform control.

Only one channel must be defined as Non-Gaussian control channel.

<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

non-gaussian control channel and the control channels.

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 configuration

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

Input channel configuration @
Mo. Channel name Assignment  Sensitivity Input type Polarity  Type ms monitoing  PSD monitoring  Limit
1 Chi 000-Ch1 3.0pC/m/sy Charge input (1 mV/pC) + Non-Gaussian cortrol
2 Ch2 000-Ch2 3.0pC/im/s3) Charge input (1 mV/pC) + Monitor
Moniter
[ Input sensitivity loading... ] [ Refer.. I [ Reagister...
[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.

[Non-Gaussian control] : The channel is used as a non-Gaussian 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

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

‘weighting of drive gereration 10 =

L2 sl

Ok

Narne Module 1D * Ch v Polaity @ +
Quantity Acceleration - Input type  Charge input (1 mV/pC) - Cal. cancel[R] Detailed(D) >>
S engitivity pC/im/s?) - TEDS connection(E)

Chatel bype Moritor -

Specify the abart level of XFR measurement

+ m/z2 m/g2

Simplified definition display

Input channel element

Input Channel Infarmation

Aweraging weighting factor

| Specify the averaging parameters to each Ch.

[ Moniitor iz observing

[ Use the observation profile.
Define(F]...
Profile re-definitionf4]...

Defing(T]...

Limit by obzervation prafile

ok
Name Module ID « th + Folaily © +
Cuaritity Acceleration - Input type  Charge input (1 my/pC) - Cal carcelR] << Simplified[S]
Sensitivity pC/im/s%) - TEDS connection(E]
Channel type Monitor -

weighting of drive generation 10 =

i

[ =)

Specify the abart level of <FR measurement

+ m/s? m/s?

M e e &=

120 por

- dB
= dB
[ E

m/s2 mg

Detailed definition display




4.6.3.1 (This section is left blank intentionally.)

4.6.3.2 Specify the abort level of XFR measurement
(1) Meaning
This item can be set up only when the channel is specified as ‘Non-Gaussian control

channel’ or ‘Control channel’.

Abort level at XFR mesurement can be set arbitrarily.
The default setting value is the 5 times of the peak value of reference.
Test is aborted when the response exceeds over the defined abort level in Loop check or

XFR meanirement.

4.6.3.3 Averaging weighting factor
(1) Meaning
This item can be set only when the given channel is specified as the non-gaussian control

channel or a control channel.

When the multiple control channels are defined, 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.

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 or the
minimum 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 6 is expressed as follows ;
-1 & —
— J
T W W0

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= ZC:WJ
j=1



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

In this item, the data "¢ 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.

4.6.3.4 Maximum Value Control
(1) Meaning
This item can be set only when the given channel is specified as the non-gaussian 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 (F of control channels and the averaged response spectrum oM 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 ¢7, the averaged response
spectrum as o™, the control response spectrum ¢ for the maximum value control is

expressed as follows ;
o =MAX[6", 6 0 6]

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 ¢ 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.

The maximum control and minimum control cannot be conducted at a time.



4.6.3.5 Minimum Value Control
(1) Meaning
This item can be set only when the given channel is specified as the non-gaussian control

channel or a control channel.

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

When the minimum value control is executed at control channels, the control response ¢
is determined as the selected minimum value of the line which is obtained by comparing the
each response spectrum (E of control channels and the averaged response spectrum o Mof
all the control channels calculated by the averaging weighting factor of the above clause.

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

spectrum will not be below the level of the reference spectrum.

Denoting the response spectrum of the control channel j as ¢, the averaged response
spectrum as 6" M the control response spectrum ¢ for the minimum value control is

expressed as follows ;
S =MIN[6'.%%,... 5", ¢ "]

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

In this item, the data ¢ of each channel for executing the minimum 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 minimum 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.

The maximum control and minimum control cannot be conducted at a time.



4.6.3.6 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 EMON 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 non-gaussian

control channel or a control channel.



4.6.3.7 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 level
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.

4.6.3.7.1 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 (E and another is the monitor spectrum 5 IMoN.

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.

4.6.3.8 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.



4.6.3.8.1 Profile definition
(1) Meaning

This item is for selecting the PSD type.

P5D type selection

5

@) Break point PSD definition

Meazured PSD definition

| Mest > |

| Cancel |

4.6.3.8.2 Tolerance definition
(1) Meaning

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

definition

This item for defining the tolerance.

Tolerance definition

| Define the alarm line.

Use the lower limit line.

Upper limit
Abort check 6.00
Alarm check 3.00

= dB

= dB

Allowable band width

no0 =

no0 =

Hz

Hz

-2 |l
—
‘—IW
| DefaiedD) > |

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.




4.6.3.8.3 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 Analysis condition
4.7.1 Outline
This item is for setting of analysis time and for selecting input channels to analyze kurtosis,
skewness, and amplitude probability density.

It is also for setting of the maximum display time and interval of trend graph.

Analysis condition @
Mon-Gaussian, amplitude probability density analysis condition
Analysiz time 120 - sec
Amplitude probability denzity analyzis channel
Ch Type Analysis Operate
Chl Mon-Gaussian control ~ Operate
Ch2 Monitor Mot operate
Trend Graph
b amirnum time: 0:10:00 : [ 600 paint )
Time interval 0:00:01 =
0K I I Carcel

4.7.2 Analysis condition

Details of conditions needed for each analysis are shown below.

<Analysis Time >
The time of analyzing kurtosis, skewness, and amplitude probability density is specified.
Input range: 60 < T, <240

<NOTE> This setting is related to the control result of kurtosis and skewness.

<Amplitude probability density analysis channel>
Input channel to analyze amplitude probability density is selected.
Limitations shown below are applied depending on the input channel type.
Monitor Only ‘Not operate’ is available.
Control Selection between ‘Operate’ and ‘Not operate’ is allowed.

Non-gaussian control ~ Only ‘Operate’ is available.

<Maximum time>
The maximum display time of trend graph is specified.
Input range: 00:00:01 < Ty, £999:59:59
Time scale of trend graph is fixed by this setting.

<Time interval>



Setting of trend graph interval is specified.
Input range: 00:00:01 < AT, £999:59:59
Time interval of trend graph is fixed by this setting.



4.8 Data Save Condition
4.8.1 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 Mok save

Specify destination folder

Refer...

| Save the test file name az a prefis.

Sequence number

Eeginning valus 1=
Hit. digits number 3=

Periodic save

| Save at testing completion.

Ok | | Cancel

4.8.2 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).
(1) Excitation level
Set the excitation level to save the data of testing at the set excitation level or higher
levels. Set the excitation level for the data to save. If the excitation level has lowered
below the setting, the time count of periodic saving will be reset once, and then counted
again from 0 second when the excitation level has reached the set level or higher next
time.
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.



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

Some information in this display are renewed at every control loop time depending on the

conditions.
" TestNonGaussian.ngaus2 - K2fNon-Gaussian =] =
File(F) Test definition(T) Operation(P) Edit(E) View() Window(W) Option(0) Help(H)
=y Ly | o5
=YY ¥ « |
L L h e
Testsave Datasave Print Preview Stop Pause
Reference Level Response Kurtosis Skewness Drive Elapsed time: Rest time: Diive  Limit Alam  Abort  ECO
YeYarata
dB
Reference/response | XFR function Uperation status Level
0.00
In excitation
2015/03/19 15:08:02 Loop count 53 dB
/ Elapsed time 0:01:00 (remains 0:0%:00)
Level 0.00 dB (Increment +2.00 dB)
Increment
Check result Alarm OK  Abort OK = —
Real-ime processing CPU load factor 099 % (Peak 1.06 %) 07 200
Reference data
ms value Kurtosis
10.0068 m/s*ms 50
Response data
ms value Kurtosis
9.8868 m/s*ms 5.0454
Tolerance Alarm check Abort check
Basic 000[ 0.00] 000[ 0.00] Hz
Input channel data
Input channe! ms value Kurtosis
Ch1(000-Ch1) 9.8868 m/s*ms 5.0454
Ch2 (000-Ch2) 9.8866 m/s*ms
Drive data
Output channel ms value Crestfactor
000-Ch1 297 mV ms 564sigma[ 390]
= 2
NUM 3/19/2015 15:08:02

< Display Contents >
(1) Current 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 and kurtosis is displayed.

When skewness is controlled, ‘Reference skewness’ is displayed.

(8) Response data
The current control response level and kurtosis is displayed.

When skewness is controlled, ‘Response skewness’ is displayed.

(9) Response check (Tolerance etc.)
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.
Krutosis is displayed as an index of non-Gaussian. When skewness is controlled, it is also

displayed.

(11) Drive

The drive output voltage generated currently is displayed.



Chapter 5 Message and Meanings

5.1 K2Non-Gaussian Error Message

Message

Meaning / Action

Unusual phenomenon is detected

in XFR measurement.

(Meaning)
The test was interrupted because of such reasons as "No
response from the control sensor" and "Abnormally great
response from the control sensor".
The content of error is displayed in Operation status and
History window.

(Action)
Check the following points at first.

Ensure that the power supply to the power amplifier is
turned on.
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] Too small response
Increase the value of ‘Initilal output voltage’ or/and
‘XFR function measuremnt output voltage’ in Excitation
System setting.

[2] Too much response
Decrease the value of ‘Initilal output voltage’ or/and
‘XFR function measuremnt output voltage’ in Excitation
System setting.

[3] Set the loop check in Fundamental/Control Condition to
'Loose'

[4] A response having an exceeded level over the abort level
Select ‘Specify the abort at XFR measurement’in Input
channel setting and increase the value of abort level.(If
error occurred in XFR measurement).

[5] Recheck of Control point.

[6] Recheck the pattern of the test.

[7] Recheck the construction of fixture.




Message

Meaning / Action

Unusual phenomenon is detected

by loop check.

(Meaning)

The test operation is aborted due to the error in loop check.
The detail about the error is displayed at the input channel in
which an error detected in 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.

(Action)

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 Fundamental/Control Condition to
‘Loose’.

[2] Increase the value of initial output voltage in Excitation
System setting.(If error occurred in Initial measurement
or in Initial equalization)

[3] Decrease the value of initial output voltage in Excitation
System setting.(If error occurred in Initial measurement
or in Initial equalization)

[4] At charge input, set the input type of input channel to
‘Charge Input(1mV/pC)’.

[5] Change the sensor to lower sensibility one.




Message

Meaning / Action

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
Operation status.

(Action)
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
Fundamental/Control Condition.

[3] Change the setting of Averaging Parameters in
Fundamental/Control Condition.

[4] Recheck of Control point.

[5] Recheck the pickups used in the system.

[6] Recheck the pattern of the test.

[7] Recheck the construction of fixture.

Test is aborted by Abort
check [Drive].

(Meaning)
The test operation is aborted for requiring of the output
voltage exceeding over the ‘Allowance clipping ratio’ of]
Excitation System setting in operation..

(Action)
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 setting of Allowable voltage and Allowance
clipping ratioin Excitation System Setting.

[2] Recheck of Control point.

[3] Recheck the pickups used in the system.

[4] Recheck the pattern of the test.

[5] Recheck the construction of fixture.




Message Meaning / Action

Test is aborted by Abort (Meaning)
check [Non-Gaussian]. The test operation is aborted for the non-gaussian control
error exceeding over the limit value in operation.

(Action)
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] Set the Loop check in Fundamental/Control Condition to

‘Loose’.

[2] Change the setting of Equalization Mode in
Fundamental/Control Condition.

[3] Change the setting of Averaging Parameters in
Fundamental/Control Condition.

[4] Change the setting of control speed in Waveform Control
Condition.

[5] Change the setting of analisys time in Analisys Condition.

[6] Recheck of Control point.

[7] Recheck the pickups used in the system.

[8] Recheck the pattern of the test.

[9] Recheck the construction of fixture.

Failed in initialization. (Meaning)
An error is detected in initialization of I/O unit executed prior

to the test operation.

(Action)
*  The power of I/O unit is not set ON.
Between the PC and I/0 unit is not connected.
Incorrect connection of I/O unit board.
Incorrect connection of K2 I/F board.
Incorrect action of 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 / Action

The license required for operating

the program is not found.

(Meaning)
An error is detected in K2 Protect information check.

(Action)
+ 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.
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.

(Action)

+  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 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.

Test is aborted by CPU load.

(Meaning)
Test operation is aborted because too much loading is

detected in operation.

(Action)
+ Exit form the other applications than K2 executed by the
system when they are used.
* Decrease the value of Frequency range in
Fundamental/Control Condition.
+ Decrease the value of Control frequency lines in
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.

Option(0) | H

elp(H)

Graph setting(G)...

Environment setting(E]...

Web monitor setting(W)...
E-rnail sending function setting(M]...

Report generator setting(R}... -

ECO mode maintenance settings(l)...

Select language(s)...

o o

Setup 5

Tranzmizzibility display unit

dB % @ UnitAUnit

Eucitation Level Mode(B esides Muliple groups]
b Cortral Lnit

| (] || 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’.

[Excitation Level Mode]
‘By Control Unit’
Excitation level can be specified by the reference unit when this item is set.
By specifying an excitation level by the reference unit, the unit of Increment is set by the

reference unit (rms value). So that, the level can be changed to up or down every ‘1 m/s*ms’.



6.2 Manual Operation

Control Reference can be changed during the excitation operation by using Manual operation bar.

Manual operation bar is at right side of window.
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== =

Drive  Limit  Alam  Abot  ECO

YXerere

ﬂ

Lewel

-10.00

4

/

Manual operation bar

Increment

If Manual operation bar is not displayed, select [View] in the menu bar and click [Manual operation

tool bar|. Manual operation tool bar appears.

ndow(W) Option(3)
File tool bar (F)
Status bar(5)

Help(H)

Operation tool bar(J)
Test definition tool bar(T)

Manual operation tool bar(M)

fim]

Operation status panel(E)

Tool bar button name(B)
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v
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v
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Operation status




< Items in Manual Operation>

This item is for setting of
an upper Excitation Level
by pressing this button once
for an increase/decrease
value specified

an increase/decrease value
specified.

This item is for setting of
a lower Excitation Level by
pressing this button once for

Level

[nizrement

\ 4

This item is for changing of
Excitation Level, the
increase/decrease value of
Excitation Level, Controlled state

of Loop update.
Fanual
E xcitation level -10.00
(lncrement 2.00

Loop update inhibited

1 Cancel

(el
~ dB
| Cancel |

.
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