Random Vibration Control System

K2
K2Sprint

RANDOM

Instruction Manual

Limitation of K2Sprint/RANDOM

*Maximum numbers of usable input channel are ‘2’ channels.
+Option of LIMIT CONTROL can not be added.

IMV CORPORATION



Type of Document : Instruction Manual

System Applied : K2/K2Sprint
Software < RANDOM, SOR/ROR > Later than Version 20.1.0



Japanese Edition

Version Date Contents

1.0.0 2004.01.30 First edition

1.0.1 2004.04.02 Correction of a misprint

2.0.0 2004.08.10 Additional descriptions of Simplified Definition, and Level Schedule function.

3.0.0 2005.03.31 Additional description of “Transmissibility display unit”, “Excitation level
mode” in Setup and “Observation freq. can be set within the Reference freq.
range’.

3.0.1 2008.01.18 Correction of a misprint

3.1.0 2008.12.17 Additional description of CSV data file.

6.0.0 2010.10.21 Applied to Windows7

6.1.0 2011.09.26 Additional description of “Minimum value control”

6.2.0 2012.02.29 Additional description of level selection for periodical saving file of Data save
conditions

10.0.0 |2013.08.09 Renewal of screen display, modification of the upper limit of the number of
control lines, addition of amplitude probability density to the data to display,
modified description of test files, additional description of input channels and
additional description of operation settings (display config for operation)

13.5.0 |2017.06.27 Additional description of ‘Response data save’ in Setup, additional description
of loop check detailed settings

14.0.0 |2018.01.31 Additional description of ‘Extended random on random option’, addition of
amplitude probability density analysis

14.1.0 |2018.04.27 Additional description of Measured waveform definition

14.3.0 |2019.04.19 Additional description of “Safety check”, modified description of Data save
condition, correction of misprints

14.3.1 ]2019.06.18 Modified description of “High Pass Filter(HPF)”

14.5.0 ]2019.12.27 Additional description of ‘Soft-Clipping option’ and ‘Aux Output’

20.1.0 |2021.01.28 Additional description of ‘Pause before transitioning to "In excitation"’ of

‘Fundamental/Control Condition’ and ‘Reset timer at 0dB’ of ‘Data Save
Condition’.

Additional description of ‘Clear history at operation start” and ‘Set the data
file name automatically’ of ‘Set up’.

Correction of a misprint.




English Edition

Version Date Contents

1.0.1 2004.04.02 First edition, Correction of a misprint

2.0.0 2004.08.19 Additional descriptions of Simplified Definition, and Level Schedule function.

3.0.0 2005.04.06 Additional description of “Transmissibility display unit”, “Excitation level
mode” in Setup and “Observation freq. can be set within the Reference freq.
range’.

3.0.1 2008.01.18 Correction of a misprint

3.1.0 2010.02.25 Additional description of CSV data file.

6.0.0 2010.11.05 Applied to Windows7

6.1.0 2011.09.26 Additional description of “Minimum value control”

6.2.0 2012.02.29 Additional description of level selection for periodical saving file of Data save
conditions

10.0.0 |2013.08.09 Renewal of screen display, modification of the upper limit of the number of
control lines, addition of amplitude probability density to the data to display,
modified description of test files, additional description of input channels and
additional description of operation settings (display config for operation)

13.5.0 |2017.10.02 Additional description of ‘Response data save’ in Setup, additional description
of loop check detailed settings

14.0.0 |2018.01.31 Additional description of ‘Extended random on random option’, addition of
amplitude probability density analysis

14.1.0 |2018.04.27 Additional description of Measured waveform definition

143.0 |2019.04.19 Additional description of “Safety check”, modified description of Data save
condition, correction of misprints

14.3.1 ]2019.06.18 Modified description of “High Pass Filter(HPF)”

14.5.0 ]2019.12.27 Additional description of ‘Soft-Clipping option’ and ‘Aux Output’

20.1.0 |2021.01.28 Additional description of ‘Pause before transitioning to "In excitation"’ of

‘Fundamental/Control Condition’ and ‘Reset timer at 0dB’ of ‘Data Save
Condition’.

Additional description of ‘Clear history at operation start’ and ‘Set the data
file name automatically’ of ‘Set up’.

Correction of a misprint.




CONTENS

Chapter 1 Outline of the System. ........ i e e e e 1-1
1.1 SpPecifications vttt 1-1

Lo 1oL RANDOM .« ot e e e 1-1

1.1.2 Sine On Random (Option of RANDOM) ... ..ttt e 1-3

1.1.3 Random On Random (Option of RANDOM) . ...ttt e 1-4

1.1.3.1 Extended Random On Random (Option of Random On Random) ................ 1-5

1.1.4 PSD Limit (Option of RANDOM) . ...ttt 1-5

1.1.5 Non Gaussian (Option of RANDOM) . ...ttt e e 1-5

1.1.6 Soft-Clipping (Option of RANDOM) . ...ttt e e e 1-6

Chapter 2 Operation System of K2 Application............o i 2-1
2.1 OULLINE ottt e 2-1

2.2 Test File ..o e e e 2-2

/S T Y= A oY T P 2-3
Chapter 3 Basic Operation. . .......o..uui it e e e e e e e e e e 3-1
3.1 Random Test ..ot e 3-1
3.2 Simplified Definition ... e e 3-22
Chapter 4 Test Definition. ... e e e e e e e e e e i 4-1
O 013 v o 1< 4-1

4.2 Fundamental/Control Condition ............oiuiuneeriiine ettt iiineeennns 4-2
4.2.1 Frequency range fmax . .......iiiiii i 4-2

4. 2.2 Control frequency Lines .. ... e e e e e 4-2

4.2.3 Max. Observation Frequency (Max. Observation Freq.) ...........eeeeueuueno... 4-3

4.2.4 Controlled variable ... ... . e 4-3

4.2.5 Averaging Parameters . ... 4-4

4.2.6 Equalization Mode .. ... e 4-5

4.2.7 Loop Check .o 4-5

4.2.7.1 Ambient noise upper Limit ........ ..t 4-6

4.2.7.2 Transmissibility check value [in initial excitation] .................. 4-6

4.2.7.3 Transmissibility check value [in test operation] ...................... 4-7

4.2.7.4 Overload check value ..... ... i 4-7

4.2.8 Test tIMe . .ottt e 4-7

4.2.9 Initial output level ... ... . 4-7

4.2.10 Level Increment . ... ...t e e e e e e 4-8

40211 AUtOo=start oottt e 4-8

4.2.12 Shutdown time ... ...t e e 4-8

4.2.13 Level Scheduling . ... e e e e e 4-9

4.2, 13, 1 Level .o e 4-10

4.2, 13,2 TIME . vttt 4-10



4.2.13.3 Tolerance Enlarge. ...... ... e e i 4-10

4.2.14 Observation freq. can be set within the Reference freq. range .............. 4-11
4.2.15 Pause before transitioning to “In excitation” ..........c.ueiiininnenoo.. 4-11
4.3 Excitation System Setting ... ...t e e e 4-12
4.3.1 Initial output vOltage . ...t e e e e 4-12
4. 3. 2 CLaPDINg . oottt 4-12
4.3.2.1 Clipping by crest factor......... i e i 4-12
4.3.2.2 Output voltage limit value....... ... ... 4-13
4.3.2.3 ADoTt Ratio. ...t e 4-13
4.3.3 High Pass Filter(HPF) . ...t e e e e 4-14
4.4 Control Reference . . ... ... e e e e e e e 4-15
4.4.1 PSD definition. ... e 4-15
4.4.1.1 Break Point PSD Definition........ ... ..o i, 4-16

404 10101 Outline oot e 4-16
S T B Tl o <o |6 Y o 2 4-17
40410103 Level oo 4-17

A4 10104 SLOPE ottt e 4-18
4.4.1.1.5 TS change . ..o v e 4-18

4.4.1.2 Measured PSD Definition..........uuiuiuiinninn it 4-19
4.4, 102.1 Outline oot e 4-19
4.4.1.2.2 PSD Data File Load ...... ... ... o i 4-20
4.4.1.2.3 PSD Data Processing ... e 4-21
4.4.1.2.3.1 LPF (Low Pass Filter) .....coovviiiiiiiiiiiiiiiiinnn. 4-21

4.4.1.2.3.2 HPF (High Pass Filter) ........coouiiiiiiiiiiiiiinnn. 4-22

4.4.1.2.3.3 Level Change . ... e e 4-23

4.4.1.2.3.4 TmS Change . ..ot e 4-24

4.4.1.2.4 CSV data file ..o 4-24

4.4. 1.3 Measured Waveform definition.......... .. .. .o, 4-25
40410301 OUtTine oot 4-25
4.4.1.3.2 Waveform Data File loading ......... . 0o, 4-26
4.4.1.3.3 Data edit oot e 4-29
4.4.1.3.3.1 Filtering ..o e 4-29

4.4.1.3.3.2 Edging . ooo i 4-31

4.4.1.3.3.3 Scalar calculation ........ ... 4-33

4.4.1.3.3.4 Data length change ...... ... ... i, 4-35

4.4.1.3.4 CSV data file ..o 4-38

4.4.2 Tolerance Definition. ... .. ... e e 4-39
4.4.2.1 Tolerance. . ...t e 4-40
4.4.2.2 Define the alarm line.... ... ... .o 4-40

4.4.2.3 Use the lower limit Lline....... .. 4-40



4.4.3 RMS Check ..o 4-41

4.5 Tnput Channel . ... .. e e e 4-42
4501 OULLING « ettt e e e e e e e e 4-42

4.5.2 Input Channel ... ... . e e 4-42

4.6 Data Save Condition .. ... ...ttt e e e e e 4-43
4061 OULLING « ettt e e e e e e e 4-43

4.6.2 Saving Condition .ottt 4-44

4.7 Amplitude probability density analysis.........iiii e 4-45
O O 01 o ' < 4-45

4.8 0peration STatUS ..ottt e e e e e 4-46

4.9 Safety check ..o 4-48

40901 OULLING « ettt e e e e e e e 4-48

410 AUX. OUEDUL « ottt e et et e e e e e e e e e e e e e e e 4-50

401001 OULTINE .o ettt e e e 4-50

4. 10. 2 Fundamental Operation Example ......... ... 4-50
Chapter 5 Message and MeaningS. .. ...ttt e e e e e e e e e 5-1
5.1 K2 Random Error MeSSage .. ...ttt e e e e e e e 5-1
Chapter 6 Supplemental Explanation.............iiuiii e e e 6-1
B. 1 St U o« ettt e 6-1

6.2 Manual Operation . ... ...t e e e 6-4



Chapter 1 Outline of the System
1.1 Specifications

1.1.1 RANDOM
(1) Control method : PSD control of the random waveform signal with the Gaussian nature
by using the feed-forward method
(2) Control frequency fmax : Maximum 20 kHz (However, it may be limited by conditions.)
(3) Number of control lines L : Maximum 25600 lines (However, it may be limited by conditions.)
(4) Control dynamic range : More than 94 dB
(5)Loop time : 200 ms (120 DOF, fmax=2000 Hz, L= 400 line)
(6) Input channel

1) Number of channels : Maximum 64

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

(7) Output channel

1) Number of channels : 1

2) Clipping : Voltage value (specifying by o can also be added.)
(8) Analysis / Display data

1) Reference, Controlled response PSD and Tolerance

2) PSD of each input channel, Waveform data

3) Drive spectrum

4) Transmissibility : Controlled system transmissibility (control response / drive)

Transmissibility between input channel and drive
Transmissibility between input channels (amplitude, phase)
5) PSD for Monitoring, Limit control execution ratio

6) Amplitude probability density of each control channel and drive



(9) Data save : Automatic / Manual
Display data save as CSV format
(10) Control operation information save and use
1) Storing of the test operation time information and continuing of test operation
(Partial execution of the test)
2) Storing the control information (Live data in operation) and continuing of the control
(Prompt mode)
(11) Option : PSD Limit
Sine On Random
Random On Random
Extended Random On Random
Non Gaussian

Soft-Clipping



1.1.2 Sine On Random (Option of RANDOM)

(1) Specification for Broad band
Based on K2/RANDOM (However, ‘(3) Special mention for SOR’ should be referred to.)

(2) Specification for Narrow band
1) Control method : Based on K2/SINE
2) Base narrow band to be defined : 1
3) Number of higher harmonics in base narrow band to be defined : 32
4) Definition of base narrow band
(D Base reference components : specify by level and frequency
@ Sweep direction : Log sweep / Linear sweep / Sweep hold
@ Sweep rate : [octave / min] (Log sweep) / [Hz/sec] (Linear sweep) / [min/Single-
Sweep]
@ Specifying of break point : possible
5) Definition of each higher harmonic component
@ Specifying of Level (Level ratio) : possible
@ Specifying of Frequency (Frequency ratio) : possible
@ Specifying of Phase for Output sine waveform : possible
@ Specifying of Tolerance : possible
6) Test time : Sweep cycle of narrow band reference / Infinite / Times
7) Sweep hold / Reverse / Skip / Pause of narrow band : possible
8) Specifying of Sweep pause time : possible
9) Specifying of Sweep start frequency : possible
10) Specifying of Upper / Lower sweep frequency : possible

(3) Special mention for SOR
1) Specifying of Test time : based on the test time of narrow band
2) Level scheduling function : impossible

3) Observing by Observation profile and Limit control : Available only in broad band



1.1.3 Random On Random (Option of RANDOM)
(1) Specification for Broad band
Based on K2/RANDOM (However, ‘(3) Special mention for ROR’ should be referred to.)

(2) Specification for Narrow band
1) Control method : Based on K2/RANDOM
2) Base narrow band to be defined : 1
3) Number of higher harmonics in base narrow band to be defined : 32
4) Definition of base narrow band
(D Base reference components : specifying by level (1) and frequency range
@ Sweep direction : Log sweep / Linear sweep
(@ Sweep rate : [octave / min] (Log sweep) / [Hz/sec] (Linear sweep) / [min/Single-
Sweep]
@ Specifying of Sweep slope : possible
5) Definition of each higher harmonic component
(@ Specifying of Level (Level ratio) : possible
@ Specifying of Frequency (Frequency ratio) : possible
@ Specifying of Band width : possible
@ Specifying of Tolerance : possible
6) Test time : Sweep cycle of narrow band reference / Infinite / Times
7) Sweep hold / Reverse / Skip / Pause of narrow band : possible
8) Specifying of Sweep pause time : possible
9) Specifying of Sweep start frequency : possible
10) Specifying of Upper / Lower sweep frequency : possible

(3) Special mention for ROR
1) Specifying of Test time : based on the test time of narrow band

2) Level scheduling function : impossible



1.1.3.1 Extended Random On Random (Option of Random On Random)
This is an option to define multiple numbers of base narrow band. The concept of harmonic
waves is not included.
To implement this option, it will be necessary to use the Extended Random On Random option
in addition to the Random On Random option.
(1) Specification for Broad band
Based on K2/RANDOM (However, ‘1.1.3 Random On Random (Option of
RANDOM) (3) Special mention for ROR’ should be referred to.)
(2) Specification for Narrow band
1) Control method : Based on K2/RANDOM
2) Base narrow band to be defined : 32
3) Definition of base narrow band
(D Base reference components : specifying by level and frequency(break point)
@ Sweep direction : Log sweep / Linear sweep / Fixed frequency
(@ Sweep rate : [octave / min] (Log sweep) / [Hz/sec] (Linear sweep) /
[min/Single-Sweep]
@ Specifying of Band width : possible
(® Specifying of Tolerance : possible
(© Test time : Sweep cycle of narrow band reference / Infinite / Times
(@ Specifying of Sweep pause time : possible
Specifying of Sweep start frequency : possible
4) Sweep hold / Reverse / Skip / Pause of narrow band : possible
5) Specifying of Upper / Lower sweep frequency : possible

6) Synthesize mode of Base narrow bands : Max / Sum

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

channel.

1.1.5 Non Gaussian (Option of RANDOM)
Refer to the instruction manual of K2/NON-GAUSSIAN about the details.



1.1.6 Soft-Clipping (Option of RANDOM)

A functionality of ‘Hard-Clipping specified by crest factor’ has been provided since the first
release of this system. Using this clipping, the spectrum of the clipped drive signal is more or less
modified. As a result, the spectrum of the response signal would be more or less different from the
plan.

The Soft-Clipping option is a solution for this disadvantages. Using the Soft-Clipping, it is

possible to clip the drive signal without deteriorating the control performance.



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 Bar Menu Bar
£ New definition - K2/Random == EoRS
File(F) Test definition(T) Operation(P) JEdit(E) DispLay(V) Window(W) Option{0) Hélp(H)
* 3 b o§ o 7y | Im
Al g oy >
Testsave Datasave Print  Preview Ope. end Start
Level Fesponse Drive: Elapsed time Rest time Drive Limit Alarm Jisbort ECOD
e i O O o/0 O
Refarance/Responss | O peration status § 4 o
. . /4 -10.00
Waiting for operation start.
2013/07/04 33714 PM Loop count 0 ] dB
/ Elapsed time 00000 (remains 0:01:00) Operatlon TOO] @
Level  ~1000 dB (Increment +2.00 dB) — Ineremert
Check result  AlrmOK  AbartOK Q) F[ 2
Real-time processing CPU load factD 00 % (Peak 000 %)

Reference data

esponse data

31623 m/s? rms

0.0 m/=? rms

Operation Status Panel

/

Alarm check Abort check
000l 000] onol 000] Hz /
it <remt™ - Test Definition Tool
9 Manual Operation Tool Bar
Drive data Crest factor
(000-Chi) Q0 mV rms 000 sigma
Status Bar

= = X

Waiting for operation start.

NUM

7/4/2013 3:37:14 PM

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 : The file created inVer10.0.0.0 or later
K2RANDOM (*.ran2, *.sor2,* ror2,* rorex2)
The file created before Ver10.0.0.0
K2RANDOM (*.ran, *.sor,*.ror)
- Graph Data File :  The file created inVer10.0.0.0 or later (*.vdf2)
The file created before Ver10.0.0.0 (*.vdf)
* Environment setting File
(I/0 Module Configuration Information, Excitation System Information, Input channel
Information) : SystemInfo.Dat2
Note 1) Saved in \IMV\K2 2nd’ on System Drive. Deleting inhibited
In K2 of the version before Ver.10.0.0.0, there are saved in \IMV\K2’ on System
Drive.
In K2 of the version before Ver.6.0.0.0, there are saved in the Windows folder.
Note 2) If the K2 version is upgraded to Ver10.0.0.0 or later ones from previous ones, the
environment setting file will be automatically converted to the format for

Ver10.0.0.0 and later ones during installation.



2.3 Test Type
In K2/RANDOM, three test types as below are available.

(O Random Test

A vibration test operated by the random vibration.

@ SOR Test
SOR test is a vibration test composed by adding the random vibration to the sine vibration
simultaneously.

The sine vibration is possible to be swept in this test.

@ ROR Test
ROR test is a vibration test composed by superimposing a stationally broad band random vibration

with a narrow band random vibration that is swept according to a given condition of sweeping.

@ Extended ROR Test
This is a ROR test that allows the user to define a narrow band random vibration with a greater

freedom compared to the ROR tests stated above.



Chapter 3 Basic Operation

3.1 Random Test
< Example >

An example of 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].

[Test time]

1 minute

[Information of sensors to be used]
Two acceleration pickups of piezoelectric : one is used for control and another for monitor.
Ch. 1 : for control, sensitivity 3pC/(m/s?)
Ch. 2 : for monitor, sensitivity 3pC/(m/s?)
However, these channels must be registered in Input channel information (in this example,
‘Input01”).
Also, the rating information of excitation system has already been registered in Excitation system

information (in this example, ‘Exc01”).

[Information of specimen]

Specimen mass : 10[kg]



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

i

#1 K2/Random
File(E) Test definition(T) Operation(P) Edit(E) DisplLay(¥) Winde

o B "

) et | ¥
] =

Reference Level Rezponse Dirive

i s

< Step 2 >
Select the item of ‘Random test’ in Test type. (If SOR, ROR option is not installed, only ‘Random

test’ can be chosen.)

[ Test type selection ==
Test tupe
@ RAMDOM
¢°°° SOR
ROR

Excitation System Information

Svster

] Input Ervironment Information
chtestl

k. J [ Cancel




< Step 3 >

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

[ Test type selection [~ 5[5
Test tupe
@ RANDOM
s0R

ROR

Excitation System Information

P44

[T Input Enviranment |nformation

chtest

ok ] l Cancel

< Step 4 >
Click the checkbox of ‘Input channel information selection’ and select an input channel information

from the list.

Test type selection =B [e3m]

Test type
@ RANDOM
SOR

ROR

Excitation System Information

/ Input Environment [nformation

ok l [ Cancel




<Step 5>

Press the button of [OK].
Test type selection <

Teszt type

@ RANDOM
SOR
ROR

Excitation System Information

Input Environment [nformation

000
<
\ [ QK ] [ Cancel
< Step 6 >

Press the button of [Next].

“J New definition - K2/Random
File(E} Test definition(T) Operation(P) Edit(E)] Display(V) W

Alll

Mew Simple Open  Test save Print Pre

Reference Lewel Responze

- - rrl.""" rmi
Test definition

[J Test Definition Information

-4 /O Module Configuration
-4 Excitation System Information
--|_] Fundamental/Control Conditi
-] Excitation system setting

-] Control Reference

-] Input channel

| ] Data Save Condition

|| Safety check

.| Amplitude probability density




<Step 7>

Set the Frequency range to ‘1000Hz’.

Averaging parameters M

o2
<
Fundamental/Control Condition / @
Frequencylange‘ 1000.00 * Hz | Contral frequency lines - Max. obzervation freq. 1000.00 - Hz DK
Deltaf | Hz Frame time ms
Refer
Controlled wariable  Acceleration - mis -

4 E 85 120 por

Register

E qualization mode Normal - Wﬁnitinn@]._
Loop check Mormal - Wﬁnitiorﬂ]._
Testtime  Specify - = Level scheduling Undefined m Delete(D]
Initial cutput level  -10.00 de Levelincrement 200 = 48
Auto-start
Shutdown time 5000 = ms | Obzervation freq. can be set within the Reference freq. range only.
< Step 8§ >

Set the Control frequency lines to ‘400°.

X

Fundamental/Control Condition

Frequency range  1000.00

Controlled variable  Acceleration

Averaging parameters M

Equalization mode: Nomal

Loop check Nomal

Testtime  Speciy -

Initial output level  -10.00
Auto-start

Shutdown time 500.0 =

7~

* Hz Contrel frequency inep 400 = | Maw. observation freq, 1000.00 —

Delta f 250 y, Frame time 4000 .

- m/52 -

== s [ 120 por
~ [ Detailed definition(C). .
= Level scheduling Undefied | Definition(L. .. | Delete(D]

di Levelincrement 200 = 4g

-

= | Obzervation freq. can be zet within the Reference freq. range only.

Cancel

Fefer

Feqister




< Step 9 >
Specify the Test time as ‘Specify time’. And input the value as ‘Test time : 0 : 01 : 00 (60 sec)’.

Fundamental/Control Condition @

Frequency range  1000.00 v Hz Controlfrequencylines 400 = Maw observation freq. 100000 = 1. ok
Delta f 250 b, Frame time 4000 s Iﬂ/

Refi
Controlled varishle  Acceleration - m/st - EIEl
000 .
° Reqizter

Averaging parameters M 41 E = 120 poF

E qualization mode Nomal - Dretailed definition(C)...

Loop check Nomal - |Wfiniliorﬂ]._|
Test ime  Specify hd 0:01:00 = }mduling Undefined Wan&.]... Delete(D)
Initial output level 000 = 4p  Level increment 200 = 4p
Auto-start
Shutdown time 5000 = o /| Observation freq. can be set within the Feference freq. range anly.
< Step 10 >
Press the button of [OK].

Fundamental/Control Condition @

Frequency range  1000.00 ¥ Hz Control frequency lines 400 - Max. obzervation freq. 1000.00 - Hz

Deltaf 250 y, Frame time 4000 e Iﬂl
Refer

Controlled wariable  Acceleration - mis - |:|
Register

Averaging parameters b 41 E 8= 120 poF

E qualization mode Normal * | Detailed definition(C)...
Loop check Mormal - Detailed definition(T)...

Testtime  Specify - 0:01:00 = Level scheduling Undefined Diefinition(L]... Delete(D]
Initial output level — -10.00 == 4p  Level increment 200 = 48

Auto-start
Shutdown time 5000 = ms | Obzervation freq. can be set within the Reference freq. range only.




<Step 11 >
Press the button of [Next].

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

U 2R 1%

i —— f R
i I
Simple Open  Testsave Print Pre
Reference Lewel Responge

- - mV ms

Test definition

[] Test Definition Information

&3 YO Module Configuration
-9 Excitation System Information
49 Fundamental/Control Conditi
----- | Excitation system setting

----- | Control Reference

----- | Input channel

----- | Data Save Condition

..... | Safety check

----- | Amplitude probability density

< Step 12>
Press the button of [OK].

e

Excitation system setting

HPF  Auto -

Initial autput valtage 300 = mV s

Clipping

[] Clipping by crest factor

Output waoltage himit value 10000.0 : my
Abort ratio 00 = -

LA



< Step 13>
Press the button of [Next].

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

2

5 I~ VR
i I
Simple Open  Test save
Reference Lewvel Responze

--

Display(V) W

=3 c
|
Print Pn

Dirivee

mV ms

Test definition

[J Test Definition Information

43 YO Module Configuration
H-49 Excitation System Information
-4 Fundamental/Control Conditi
) Excitation system setting

| Control Reference

| Input channel

| Data Save Condition

| Safety check

| Amplitude probability density

PS A4

< Step 14>

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

Reference PSD

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

PS5O definition bppe
@) Break point PSD

Yelocity

) Measured PSD

PSD definition[F)...

™| Tolerance definition(T]...

Regponse ms monitoring

Abort check Alarmn check
FRielative upper limit [ dB
Relative lawer limit | dB
Absolute level = m/s® ms

Fegister

oK

Cancel

(-2 sl




<Step 15>
Select the item of Level and input the values as ‘Level : 1[(m/s?)*/Hz], Frequency : 10 [Hz]'.
Then, press the button of [Add].

Break point PSD definition [~ 5| e

Frequency({Hz) Level/Slope

o

S A4

Qe Unit of slope  dB/octave - Delete m/s? ms sz change[R)

Break point

N Frequency 1000 =y, Add

@ Level () Slape 1.0 £ (m/s?Hz Charge 0k

< Step 16 >
Select the item of Slope and specify Unit of Slope as ‘dB/octave’. Input the values as ‘Slope : 6
[dB/octave], Frequency : 100 [Hz]’. Then, press the button of [Add].

Break point PSD definition -7 |23
Frequency(Hz) Level/Slope
10.00 1.0 [m/s2/Hz
%0
000 &7
B ©

Unit of slope  dB/octave - Qelete// m/s?ms s change(B)

Break point

Frequency 10000 =

© Le‘?' Sl 60 = dB/octave e




<Step 17>

As in the same way, select the item of Slope and specify the Unit of Slope as ‘dB/octave’. Input the
values as ‘Slope : 0 [dB/octave], Frequency : 1000 [Hz]’. Then, press the button of [Add].

-7 ]

Break point PSD definition
Frequency{Hz) Level/Slope
10.00 1.0 {m/s3/Hz
100.00 6.0 dB/octave

L L
<
1)

100.0

10.0

0.10
10.0Hz

Uit of slope dB/octave /v Delete | 57.3183 m/s2ms

iz change(R)

Break paint
Frequency 100000 = 7 Add
Level @ Slope 0.0 dBfoctave Cancel
< Step 18 >
Press the button of [rms change].
Break point PSD definiticn -5 |l
Frequency({Hz) Level/Slope
10,00 1.0 (m/s2Hz {m/s22/Hz
100.00 6.0 dB/octave JLLi
1000.00 0.0 dB/octave

10.0
1.0

0.10
10.0Hz

100.0

1000.0

Urit of slope  dB/octave
Break paoint
Frequency

Level @ Slope

- Delete | 303.1145 myfs? ms

100000 =

0.0 dB/octave

L1

Add

ak. | | Cancel

LChange |

IS 44



< Step 19>
Select the item of New rms value and input the value as ‘New rms value : 50 [(m/s?) rms].
And press the button of [OK].

rms change @

: Original s value WINAS e
@ Change

\G Mew mis value R atio

[ 'I DD = mfsz _“3]‘/

(] ] | Cancel |

< Step 20 >
Press the button of [OK].
Break point PSD definition =
Frequency{Hz) Level/Slope
10.00 1.088e-3 im/sd2/Hz 10 {m/s22/Hz
100.00 6.0 dB/octave
1000.00 0.0 dB/octave

1.000e-1

1.000e-2

1.000=-4
10.0Hz 100.0 1000.0

Unit of slope  dB/octave - Delete | 10.0 m/s% ms mz change(B]

Break. paint
Frequency 1000.00 : Hz Add
- Cancel
Level @ Slope 00 = dBfocizve

3-11



< Step 21 >

Press the button of [Tolerance definition].

Reference PSD @
Acceleration 10.0068 m/s? ms
10 {m./=22/Hz
Velocity 7.037e-3 m/s ms
1.000e-1 Displacement 28402 1 e
PSD definition type
1.000e-2 @ Break point PSD
Measured PSD
1.000e-3
1.000e4 -
10.0Hz 100.0 1000.0 Talerance definition(T)... |
Responge rme monitoring
Abart check Alarm check | Fiefer | 7S L 2.4
= <
Relative upper limit = dB Register
Relative lower limit dB oK,
Abszolute level m/s* ms Cancel
< Step 22 >
Press the button of [OK].
P L 2.4
<
Tolerance definition @
| Define the alarm line. [V Use the lower imit line.
Upper limit Lower limit Allowable band width |$|
ahart cheok 600 =1 g 500 = g 0o = |, | Detaied]>> |
Alarm check 300 = 4 -3.00 dB 0.00 Hz

3-12



< Step 23 >
Press the button of [OK].

Reference PSD

1.0 {m/s22/Hz

10.0Hz 100.0 1000.0
Fesponze mz manitoring
Abort check Alarm check
Relative upper limit dB
Rielative lower limit dB
Abszolute level m/fs® ms

Acceleration 10.0062 mysms
7037e-3 m/s ms
Displacemet 28402 mme

FSD definition type
@) Break point PSD

Welociy

Measured PSD

PSD defintion(F].. |

Refer |

Register |

.

Cancel |

< Step 24 >
Press the button of [Next].

1 New definition - K2/Random

e

New Simple Open  Testsave

Reference Lewvel

Responze

--

File(F) Test definition(T) Operation(P) Edit(E)] Display(¥) W

S 1
-
Print Pn

Dirivee

mV ms

Test definition

P A4

[ Test Definition Information

.- /0 Module Configuration
+|§ Excitation System Information
&) Fundamental/Control Conditi
- 4§5) Excitation system setting
+-43 Control Reference

----- Input channel

----- Data Save Condition

..... Safety check

----- Amplitude probability density

3-13



< Step 25 >

Select ‘Ch.1’ and set as ‘Control’. Also, select ‘Ch.2” and set as ‘“Monitor’. Then, press the button

of [OK].
Input channel configuration @
Mo. Channel name Assignment  Sensitivity Input type Polarity Type ms monitoring  PSD monitoring  Limit
N 000Ch1 3.0pC/Am/s Charge input (1 mv/pC + Corttral
2 Ch2 000-Ch2 3.0pC/(m/s2) Charge input (1 mw/pC) + Monitor
[ Refer ] [ Register ] [ Cancel ]
< Step 26 >
Press the button of [Next].
7 New definition - K2/Random
File(F) Test definition(T) Operation(P) Edit(E)] Display(¥) W
= [ ! = — i
St gE= v I
I I
Simple Open  Testsave Print Pre
Reference Lewvel Respongze

--

mV ms

Test definition

=

Mext

/

[

[ Test Definition Information

&) VO Module Configuration
[#-§) Excitation System Information
-4 Fundamental/Control Conditi
) Excitation system setting
-3 Control Reference

-9 Input channel

| Data Save Condition

| Safety check

| Amplitude probability density




< Step 27 >
Select ‘Not save’ and press the button of [OK].

Data Save Condition

@ Mot zave

v destination folder

|

Save the test file name as a prefis,

Sequence number

Beginning walue =
tin. digitz number 3=

Periodic zave

Save at testing completion.

Refer...

l (]S xrl Cancel

< Step 28 >
Press the button of [Next].

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

SR 169

Simple Open  Test save Print Pre

Reference Lewel Responze Drive

--

Test definition

[ Test Definition Information

43 /O Medule Configuration
-4 Excitation System Information
&) Fundamental/Control Conditi
.43 Excitation system setting
-3 Control Reference

=43 Input channel

-4 Data Save Condition

..... | Safety check

----- | Amplitude probability density

3-15




< Step 29 >
Select ‘Excitation force check’
of [OK].

and input the value as ‘Specimen mass : 10 [kg]. And press the button

Safety check definition

[T] Frequency range

Excitation force check

X Specimen mass 100 = kg | Table mass 00 = kg
<
4h Fisture mass 0.0 - kg Other mass 00 - kg

Arrnature mass

kg Total mass 840 = kg

< Step 30 >

The definition is completed.

) New definition - K2/Random

File() Testdefinition(T) Operation(P) Edit(E) Display(¥) Window(W) Option(Q) Help(H)

N=] —— -
i W T B X (|
) B - =
‘ ,
Mew  Simple Open Testsave Print  Preview Ope. start
Reference Level Response Drive: Drrive Limit Alarm Abort ECOD

eeeee

Test definition

Testtype RANDOM
Exc. System Config.  Single shaker
Continuing exc. data Not existing

/0 Module Configuration
& Excitation System Information
£ Fundamental/Cantrol Conditi
L&) Excitation system setting

& Control Reference Module Configuration

Excitation System Environment

Rated Force

Available Contact Inout Info

Exc. System Info AB5/SAGHM
Output channel
Module ID Ch Polarity
000 Ch1 Positive
Initial output voltage 30.0 mV ms
Armature Mass 74.0kg
Rating Information
Control freq. range No limitation

Acceleration Velocity Displacement

SINE 740 kN 0p 10020 m/s?0p 2050 mfs 0p 7720mmpp

RANDOM 740 kN ms 632.0 m/s?ms 2050 m/s gp 7720 mmpp

SHOCK 148.0kN 0p 2002.0 m/s? 0 2550 mfs 0p 7720mmpp
Contact /O

m

) Input channel Module ID Module type L4
) Data Save Condition 000 4ch /0 module TYPE I
&) safety check 001 8chInputmodule TYPEII

i [7] Amplitude probability density 002 8ch Input module TYPE II

2019/ 4/ 7 14:25:33 Test definition is completed
2019/ 4/ 7 14:25:33 The required force [0.8406 kN ms]

4 [ L3
HE DM HH
Test definition is completed. UM 4/7/2019 142603
— = T m e T —— W —— — m




< Save of test>

<Step 1>
Save the defined test information to a test file.
Click the button of [Save].

v

“T New definition - K2/Random
File(E) Test definition(T) Operation(P) Edit(E) Display(d] \

| =<2 _r_n_

MNew Simple Open

Test zave

R eference Lewvel Rezponze

- - m 1|.,|" Mms

Test definition w—

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

‘File name’.

27 Save As @
[Save in: 3 Documents - & T e m-
Z MName : Date modified Type Size
-

Mo items match your search.
Recent Places

Desktop

=

Libraries

Ly

=

Computer

Q—hw a4 1] b

MNetwork
[ File name: TestSave -
Save as type: Random Test Defintion File(™.ran2) "I I Cancel I
Comment -

3-17



< Operation of test >
<Step 1>

Press the button of [Operation start] for ‘Operation start’.

<1 Essars e\ Document e Tostave. and - €2/ Random

FilelF} Test defirition(T] Operationi®] EdwiE) Displayi¥] Window(W] Optioni) HelpiH)

B Y= e
i 1 -
Mew  Simple  Open Testseve . Pt Preview

Relerence Leved Dtz

5 Sespone

D

@

Lmi

@

Alan

@

Abait

@

Teat dafiition |Sefarence|

RANDOM
mConfig  Single shaker
| Continuing exc data Mot exsing

9 Test Detinibicn bcematian
3 L0 Module Comfigurticn

Module Configuration

188 Ingut channel Moduie 10 Madite tipe
€ Dta Sove Conlition o Azh [0 module TYFT ||
& Safety check ool fich Input madida TYFE |
_] mpitude prokukbity densite a2 Seh Inpul madule TYPE T

Eziabon System bavironment

Exr Systam Infn ARERAGHM
Output chanral
Madule 1D i
o cht
nidal cutpan vokage 0 0mY m3
Aummalure Mass TA0kg

Rufing Infarmalica
Control freq. range M limiaiion
Ratad Force

SINE FAOkMN g
FANDOM 405N me
SHOCK 480K Dy
Contact O
Auallahia Caataed e nfo
2018/ 4/ 7 1425:33 Trst dafiniticn is complated

2018 4] 7 14 25:33 The requirad forca [0 3406 kN res]

TPl mmpa
FrAImmpa
FLammps

Displacamant

Ee = Rer AL

Test defirition is completed.

<Step 2>
Press the button of [Start] for ‘Excitation start’.

When [Exc. Start] is pressed, Initial Loop Check, and Initial Equalization are automatically operated.

TG 14:2519

Then, the test operation is executed at the initial excitation level (-10 dB in this example).

4 Mew definition - K2/Random

File(E) Test cefinition(Dy OperationlB] Edn(fl Displevi) Windew(W)  DptignlQ) HelplH)

= b o§ P VT

P |e

AES‘S

P44

Preview Start

Tetsave Datssee Pt Ope. end

Elapaed line Fias! ime Drive Lim Aaen

B C©©

Aban

£CO
Al

@ €

Fererancer HeSDOI! D peration status
[rabhe efileapo. el T
Wt Q2 BNG B E
/ i
7 a4p (=
1.000e-2
1.000e-3
10004
1.000e5
5
1008

I Fesponse
oo
N Heisrence
37644
e Alarm upper
I Al e
I Abort upper
B Aborilowsr

myz*ms

mysms

Initial excitation level is displayed.

1000.0

] A =R

\Waiting for cperation stat

UM

T/5/213 12:5549 PM
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<Step 3>

The excitation is operated at the initial excitation level (-10 dB in this example) when the initial

equalization is finished.

Set the excitation level to 0 dB by pressing of [Level Up] button.

7 New definition - K2/Random

[E=3E=R
File(F) Test definition(T) Operation() Edit(E) Display(V) Window(W) Option(Q) Help(H)
== L‘ . F"?""
2 LA p ©p ||
t L 1
Testsave Datasave Print Preview Stop Pause
Fisference Level Flesponss Diive Elapsed time Flest tine Dive  Limt  Alam Aot ECO
-10.00 0:00-00 e @ O O O O
Reference/Response |Operation status Level
l 10.00
EEFFIEEEIEFETEIE) .
= Response a2
010 (m/s2E/Hz 31632 mjs*ms ‘5|
I Reference ' d , .
ncrement
371644 mys?ms —)
B A= upper o7 A
e Alarm lower
B Abort upper
I Abortlower
000
L4
10.0Hz 100.0 1000.0
o |
In excitation. NUM 7/5/2013 12:56:35 PM

3-19



< Step 4 >

Test time is started to be counted when the excitation level is set to 0 dB.

7 New definition - K2/Random
File(F) Test definition(T) Operation(?) Edit(E) Display(¥) Window(W) Option{O) Help(H)

a3 -

Test save Datasave Print Preview Stop Pause
Reference Level Response Drive Elapsed time Rest time Drive Lirnit Alarm Ahbart ECO
10.0068 ooo] 10058 0:00-2 0-00 ® @ @ @ @
dB
Reference/Response | Operation status
|
SN QE LB & B
B Response
1.p im/s?Rrke 100824 m/s*ms
B Reference
10.0068 m/s?ms
S Alarm upper
. Alarm lower
I Abort upper
I Abortlower

1000.0

In excitation.

NUM

Lewel

Increment

@ [F[ o

7/5/2013 12:57:58 PM




< Step 5 >
The test operation is completed when the specified test time has passed.

The system returns to Test Definition mode by pressing the button of [Operation end].

P A4

7 New definition - K2/Random =@ =
File(F) Test definition(T) Operation(?) Edit(E) Display() Window(W) Option(Q)
= L\J - ya =
e 44
Testsave Datasave Print  Preview Retry
Reference Level Response Diive Elapsed time Rest time: Drive Limit Alarm Abort ECO
0.00 0:01:00 g O O O O O
Refersnce/Response |Operation status Level
evel
l 0.00
EEFNFIEEEIEIEE '
dB
B Response
1.0 m/sHz 10.0565 m/s* ms
B Reference ] .
100088 mis*ms e
200
e Alarm upper
I Alarm lower
1.000e-1 I Abortupper
I Abortlower
1.000e-2
1.000e-2
1.000e-4
1.000e-5
100Hz 100.0 1000.0
o =
Excitation is completed.(Test time is completed.) NUM 7/5/2013 12:58:39 PM




3.2 Simplified Definition

The random test can be operated in simple method by using Simplified Definition mode.

< Example >

An example of random test is described as below ;

[Reference pattern]

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

1 Slope : 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].

[Test time]

1 minute

[Information of sensors to be used]
One accelerometer of piezo-electric
Input terminal of K2 Hardware to be used : Ch.1 of Module ID 0
Channel name : Ch.1  (Sensitivity :3 pC/(m/s?)

Also, the rating information of excitation system has already been registered in Excitation System

Information (in this example, ‘System1’).

[Information of specimen]

Specimen mass : 10[kg]



< Procedures >

<Step 1>
Press the button of [Simplified] to start the ‘Simplified Definition’.

e

&1 K2/Random

X
Mew

Drrive

Rezponze

Reference

File(E) Test definition(T) Operation(P) Edit(E) DispLay(¥) Wind«

<Step 2>

Select ‘System1’ among the items of Excitation System Information. And input the value to

‘Frequency range’ as 1000 [Hz].

Simplified 2| (3]
Excitation System Information
Frequency range 1000.00 - ]1\
Control fiequency lines v (dehat= | Hz )
Test Time Specify - =
Iniial output level — -10.00 > 4p Level increment 200 = 4
PSD definition Tolerance definition
Input channel
No. Channel name Assignment  Sensttivity Input type Polaty ~ Type  msmontoing PSDmonitorng  Limt R
Fiefer to Input Enviranment (1
Add
Change...
Delet
Delats =




< Step 3>

Input the value to ‘Control frequency lines’ as 400.

Simplified 7 =
Excitation System Information
o
System1 <
L4
Frequency range 1000.00 - Hz
Cantrol hequency fines 400
Test Time Specify - =
Initial output level ~ -10.00 == 4p  Levelincrement 200 = g4p
P5D o Tolerance definition...
Input channel
No. Channel name Assignment  Sensttivity Input type Polarity Type ms monitoring  PSD monitoring  Limit
Refer ta Input Environment (1)...
Add
LChange.
Delets
Delete 0

< Step 4 >

Input the value to ‘Test time’ as 1 [minute] (60 seconds) and press the button of [PSD definition].

Simplified [zl
Excitation System Information
System1
Frequency range 1000.00 i
Conlrgl frequency lines 400 > [deltal= 250 1, )
Test Time Specify - 0:01:00 =
Initial output level -10.00 dp  Levelincrement 0o 4B
Tolerance defirition
Input channel
No. Channel name Mssignment  Senstivity Inp type Folaty ~ Type  memontoring PSDmontoring  Limit
Refer to Input Ervironment (1]
Change.
Delets
Delete R




<Step 5>
Select the item of Level and input the values as ‘Frequency : 10 [Hz], Level : 1[(m/s?)*/Hz]’.
Then, press the button of [Add].

Break point PSD definition (-5 mza]

Frequency(Hz) Level/Slope

Urit of slope  dB/octave - Delete m/s?ms 1z change(R]
000 Break paint
A4 =
‘ . Frequency 10,00 = Hz Add

: ™ @ Level () Slope 10 = (m/s?Hz Change Ok

< Step 6 >
Select the item of Slope and specify Unit of Slope as ‘dB/octave’. Input the values as ‘Frequency : 100
[Hz], Slope : 6 [dB/octave]’. Then, press the button of [Add].

Break point PSD definition (-5 mza]
Frequency(Hz) Level/Slope
10.00 1.0 (m/se/He
© o
<
PS A4 o
(1) 3

Urit of slope  dB/octave - Delete m/s?ms 1z change(R]
Break paint

Frequency 10000 = Hz

e (el 60 < dBJoctave oe




<Step 7>
As in the same way, select the item of Slope and specify the Unit of Slope as ‘dB/octave’.
Input the values as ‘Frequency : 1000 [Hz], Slope : 0 [dB/octave],’. Then, press the button of [Add].

Break point PSD definition B[]

Frequency(Hz) Level/Slope
10.00 1.0 {m/s22/Hz 1000.0 m/s%PHz

100.00 6.0 dB/octave

Urit of slope dBfoctave Delete |
Break. point
Frequency 1000.00 : Hz

m Slope 0.0 : dBJoctave LChange | | |

< Step 8 >

Press the button of [rms change].

Break point PSD definition [ % | [mE3m]
Frequency(Hz) Level/Slope
10.00 1.0 {m/s22/Hz {m/s22/Hz
100.00 6.0 dB/octave 10000
1000.00 0.0 dB/octave
100.0
100
1.0
0.0
10.0Hz 100.0 1000.0
Urit of SlDDE dB/octave - gelete | 303.1145 mll|'52 ms
Break. paint PO
= <
Frequency 100000 — H3 Add
Level @ Slope 0.0 : dBjoctave Change | Dk | | Cancel




< Step 9 >

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

And press the button of [OK].

E

rms change @
Original rms walue 3031145 /52 rms

Change

/G Mew mz value Ratio
[ 100 =

~ | m/gZmm=

@ [ (] Q Cancel |

< Step 10 >
Press the button of [OK].
Break point PSD definition (-8
Frequency(Hz) Level/Slope
10.00 1.088e-3 {m/s92/Hz 1 m/s2Hz
100.00 6.0 dB/octave
1000.00 0.0 dB/octave

1.000e-1

1.000=-2

1.000e-3 §

1.000=-4
10.0Hz 100.0 1000.0

Unit of slope  dB/octave - Delete | 10.0 m/s® ms mz change(R)

Break point
Frequency 1000.00 = Hz Add
Level @ Slope 00 = dgjoctave Pemm— | T Cancel




<Step 11 >

Press the button of [Tolerance definition].

Simplified ==
Exaitation System Infarmatian
1 M/ Hz
Frequency range 1000.00 -l
Cortrol frequency lines 400 = [delkat= 250 1, )
Test Time Specty - 0.01:00 =
Initial output level 1000 = 45 Level increment 200 = 4
Toalerance definition.
Input channel
Mo. Channel name Assignment  Sensitiv Input type Polaity ~ Type  msmonitoring PSD monitoring  Limit -
| Reefer to Input Enviranment ). |
(Al [ add
L4 Change
Delet
Delete iR
Cancal
< Step 12>
Press the button of [OK].
L 2.4
<
<

Tolerance definition

| Define the alarm line.  [¥| Use the lower limit line.

Upper limit Lowwer limit Allowable band width
Abort check 6.00 : dB -6.00 : 4B 0.00 : Hz
Alarm check 3.00 : dB -300 : 4B 0.00 : Hz

[l

| Cancel |

| Detaledm)>> |




<Step 13>
Press the button of [Add] of Input channel.

Simplified R
Excitation System Information

1 sk

LI S 00000 -y
Cortrol frequency lines 400 ~ [delaf= 250 H )
Test Time Specify - 0:01:00 :
Iniial output level — 10.00 = 4p Lewel increment 200 = 4
ESD definition..
Input channel
No. Channel name Assignmert  Senstivity Input type Polarity Type msmontoring  PSD monitoring  Limit ml
efer to Input Environment [1...
000 Add...
< Change...
Delete oK
Cancel
< Step 14 >
Set the items as below and press the button of [OK].
Channel name : Ch.1
Module ID : 000
Ch: Ch.1
Input sensitivity : 3.0 pC/(m/s?)
02
Input channel type : Control (1
Input channel element @
Input Channel Infarmation 0K |
[ Mame  CHI Modue D 000 « Ck Ch * |Palarty @ + . | Cancel |

Quantity Azceleration - Input lype\ Charge input (1mv/pC) - Cal. cancel[R) | Detailed(D] »» |
Sensitivity 3.0 = pCiimsis? - TEDS cornection(E]
Channel type Control -

Input type needs to be set to
‘Charge input’.




< Step 15>
Press the button of [OK].

< Step 16 >

Simplified 2=
Excitation System Information
10 /sZRrHz
Frequency range 1000.00 - he
Control fisquencylinss 400 = [deltaf= 250 44, )
Test Time Specify - 00100 =
Initisl output level 1000 = p Levelincement 200 = 4p
PSD definition... | [ Tolerance definition..
Input channel
No. Channel name Assignment  Sensitivity Input type Polaty ~ Type  mmsmonitoing PSD monitoing  Limit
1 Chl DDD-Ch1 3.0pC/m/s? Charge input (1 mv/pC) + Cortrol Fiefer to Input E nvirenment [1).
Change
Delet
LDelets ak
 Cancel |
[ 2.4
<
L2

Select ‘Safety check’ and press the button of [Change].

3 EX\Usersiimvh Documentsh TestSave.ran? - K2/Random

File(E) Test definition(I) Operation(P) Edit(E] Display(¥) W

| —
MNew Simple Open  Test save Print Pre
Reference Lewel Responze Drrive
dB
Test definition Refareance
) Test Definition Information
/O Meodule Configuration Frequency ran
; © o e . Excitation force
+-43 Excitation System Information Specimar
.43 Fundamental/Control Conditi P
. . Table ma
- §) Excitation system setting Fixt
'S A4 +-43 Control Reference Olhure m
° .. +-43 Input channel ther mas
@ .43 Data Save Condition Armature |
Total mas




< Step 17>

Select ‘Excitation force check’ and input the value as ‘Specimen mass : 10 [kg]. And press the button

of [OK].

Safety chefk definition

[ ] Frfquency range

Hz

Excitation force check

[ Specimen mass 100 = g ]Table mass 0.0 kg
Fisture mass 0.0 kg Other mass 0.0 kg .
Regizter[R
Armnature mass kg Totsl mass 0 ReferlF]
< Step18 >
The definition is completed.
) New definition - K2/Random
File) Testdefinition@ Operation(®) Edit®) Display(y) Window(W) Option(Q) Help(H)
N 2= - -2V
N R 25 e E X > .
New  Simple Open Testsave Print  Preview Ope. start
Feference Level Response Drive Diive Limit Alarm Abort ECO

eeeee

Testtype RANDOM
Exc. System Config.  Single shaker
Continuing exc. data Not existing

/0 Module Configuration
& Excitation System Information
£ Fundamental/Cantrol Conditi
L&) Excitation system setting

) Control Reference

m

Module Configuration

) Input channel Module ID Module type

& Data Save Condition 000 4ch /0 module TYPE I

) Safety check o0l 8ch Input module TYPEII
H o002 8ch Input module TYPE Il
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< Save of test >
<Step 1>
Press the button of [Save].

v

“7 New definition - K2/Random

File(F) Test definition(T) Operaticn(P Display(M]

Mew Simple

Reference Lewvel Rezponse

--

Test definition @I—

< Step 2 >

Input the file name and press the button of [Save].

2T Save As @
[ Savein: [ Documerts ~ |8 F = o
5 MName : Date modified Type Size
ke Mo items match your search.

Recent Places

Desktop
Libraries

A

-

Computer

@ |

Metwork

File name: [ TestSave -

Save as type: [F{andom Test Definition File{"ran2) "I

Comment -




< Operation of test >

<Step 1>

Press the button of [Operation start].
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<Step 2>
Press the button of [Start] (Excitation start).
When [Start] is pressed, Initial loop check and Initial equalization is automatically operated.

Then, test operation is started at the Initial excitation level (-10dB in this example).
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< Step 3>

The excitation is started to operate at the Initial excitation level (-10dB in this example) when the

Initial equalization operation is finished.

Set the excitation level to 0dB by pressing the button of [Level up].
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< Step 4 >

Test time is started to count when the excitation level is set to 0dB.
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<Step 5>

The test operation is completed when the specified test time has passed.

The system returns to the test definition mode by pressing the button of [Exit].
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Chapter 4 Test Definition

4.1 Outline

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

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

This chapter describes the procedure to define the Test.

A Test is defined by the setting of the information in Table 4-1 in order for each Test types.

Table 4-1 Test Types and Definition Information

Test type Random

Information

O

(1) I/O Module Configuration

(2) Excitation System information

(3) Fundamental/Control Condition

(4) Excitation System Setting

(5) Control Reference

(6) Input Channel

(7) Data Save Condition

(8) Safety check

(9) Amplitude probability density analysis
(10) Aux. Output

> > [O|O]O |0 |0 |0 |O

O : Information that must be defined

/\ : Information that is defined if necessary

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

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

is saved as a Test file.



4.2 Fundamental/Control Condition

Control condition of K2 controller is defined.

Fundamental/Control Condition b4

Frequency range | 2000.00 v |Hz Control frequency lines | 400 VI Max. observation freq. | 200000 7

Deltaf 500 Frame time I 200.0 g Cancel

Refer

Controlled variable Acceleration v | lm/’s2 v ‘

Register

Averaging patameters M | 4j =~ E l 3| + [ 120 poF

Equalization mode [Norrna] ~ Detailed definition(C)...  [_] Pause before transitioning to "'In excitation"

Loop check [Nomal | | Detailed definition(T..

Testtime | Specfy v] [ o1000]c2 Level scheduiing [Undefined | | DefinitioniL).. Delete(D)
Inital output level | -1 TU’U| > g8 Levelincrement [ 21}0:} = 4B

] Auto-start

Shutdown time | 590-0_ = Observation freq. can be set within the Reference freq. range only.

4.2.1 Frequency range fmax
(1) Meaning

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

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

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

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

fs =2.56 fmax

4.2.2 Control frequency lines
(1) Meaning

This item is for specifying the resolution of spectrum analysis.

The resolution of spectrum analysis is specified by the number of lines L

In this system, the relation between the number of the lines L and the number of points for
spectrum analysis N is described as below ;

L=N/2.56

A waveform data for N points corresponding to the control frame length is transformed to the
spectral data of complex number for N/2 lines in the Frequency range by spectrum analysis.
Concerning to the characteristics of anti-aliasing, the valid data for the control operation is

specified from the lower frequency side within the spectral data of complex number for N/2



lines.
Frequency resolution A fis described as below ;
Af=fnx/L(=1/N)

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

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

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

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

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

‘Other units’ is specified in 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 ;
D 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 done in the following two types of operation ;
1. Measurement of Transfer Function

2. Actual for testing

For the Loop Check in measurement of transfer function, each excitation group is given a

white-noise output signal of the level defined as Initial output voltage of each excitation group



to the control loop before the measurement. If the control loop is normal, it is followed by the

transfer function measurement with abnormal check.

In this item, an abnormal detection criterion for loop check is selected from the followings ;
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
4. Specify (or use the ‘Detailed definition’ button)
Parameters of the loop check in 'Severe', 'Normal' and 'Loose' settings are set up
appropriately. However, if the loop check cannot be passed by these settings, tune the

parameters by 'Specify'.

Loop check x
OllY

Armbient noize upper limit 400 : o

Transmissibility check value (in initial excitation] oo o

Transmizzibility check value (in test operation) BoO 2 o

Owerload check value 4350 7 kA

[rmz ratio to the full zcale]

0K Cancel

4.2.7.1 Ambient noise upper limit

(1) Meaning
This item is intended for the specifying the allowable upper limit of the ambient noise
(environmental noise) ratio to the response measured at the initial measurement.

If the measured environmental noise exceeds the specified value, the test is aborted.

4.2.7.2 Transmissibility check value [in initial excitation]

(1) Meaning
This item is intended for specifying the allowance for the transmissibility variations at the
initial measurement or initial equalization.

If the transmissibility variations exceed the specified value, the test is aborted.



4.2.7.3 Transmissibility check value [in test operation]
(1) Meaning
This item is intended for specifying the allowance for the transmissibility variations
during test operation.

If the transmissibility variations exceed the specified value, the test is aborted.

4.2.7.4 Overload check value
(1) Meaning
This item is intended for the continuance of test even if input signal exceeds the input
range to some extent. Note that exact control or measurement is unavailable when input

signal always exceeds the input range.

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 @
Ma. Level{dB) Time Tolerance enlarge (dB)
1 -20.00 0:10:00 6.00 & I
2 500 1:00:00 0.00
3 -10.00 0:30:00 1.00
4 0.00 2:00.00 0.00
5 -15.00 0:45:00 6.00
Total tirne
4:25:00

Tirme 0:10:00 = Add

Tolerance enlarge 600 — 4B




[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’.



4.2.14 Observation freq. can be set within the Reference freq. range
(1) Meaning

This item is for limiting the observation frequency to set within the reference frequency
range*.

When this item “Observation freq. can be set within the Reference freq. range” is checked, the
available frequency range for calculating the RMS value and for graph data is limited within the
reference frequency range only. Other spectrum data than the reference frequency is regarded as
zero data.

This item “Observation freq. can be set within the Reference freq. range” is set valid by
default.

*) Control reference lower frequency (the lowest frequency point of Reference PSD)

~ Control reference upper frequency (the highest frequency point of Reference PSD)

4.2.15 Pause before transitioning to "In excitation"
(1) Meaning
After starting the excitation, the response spectrum gradually approaches the reference spectrum
by adjusting the drive output signal. And when the response spectrum coincides with the
reference spectrum, the test status becomes ‘In excitation’ and the test continues.
When this item is checked, the status becomes ‘Pause’ and the drive output is stopped before

the status transitions to "In excitation".
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4.3 Excitation System Setting

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

Excitation system setting b
= 0K
Initial output voltage 10.0 ! = mVms
Cancel
Clipping
_ Soft-Clipping

(®)[To minimize the peak output voltage without deteriorating the control%

30 b= Sigma
() Hard-Clipping by crest factor
(O Naone
Output voltage |
fimit value ﬂ}. > mV
Abort ratio | 50.0} = %
HPF

4.3.1 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.

4.3.2 Clipping
(1) Meaning

This item is for setting of the clipping type.

The clipping type is specified as below;
* Soft-Clipping
* Hard-Clipping by crest factor
+ Clipping by output voltage

In this system the clipping by output voltage must be specified, but the clipping by crest factor

must not be specified in no system needs.

In this system, the default setting is ‘Soft-Clipping’.

4.3.2.1 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.

1. Soft-Clipping
To use the Soft-Clipping, the Soft-Clipping option is required.
It is possible to clip the drive signal without deteriorating the control performance.
For details, refer to “Soft-Clipping Option Instruction Manual”.

2. Hard-Clipping by crest factor
The spectrum of the clipped drive signal is more or less modified. As a result, the
spectrum of the response signal would be more or less different from the plan.

3. None

Clipping by crest factor is not executed.

4.3.2.2 Output voltage limit value
(1) Meaning
This item is for setting of the maximum drive voltage of the system.
The specified voltage level is the clipping level by output voltage.
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.

4.3.2.3 Abort Ratio
(1) Meaning

In this system, the setting with only ‘Clipping by output voltage’ is provided as a
standard. In case of the Clipping by output voltage, 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] = Abort ratio X Output voltage limit value [mV0-p]
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4.3.3 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. Please see < Selection Guide> for the details of the setting.
* 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 A fis about :

fc=1f edgeL +0.5Af

In the case that the value of fc estimated as f edgelL = 5 Af, 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.



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

Test pattern is determined by the setting of this definition.

Reference PSD @

Acceleration 100137 1152 g
Welocity 7.071e-3 m/s ms
Displacement 31232 mm ms

PSD definition bipe
@) Break point PSD

10 (m/=22/Hz

0.10
1.000e-2

1.000e-3
teasured PSD

1.000e-4
| PSD definiion(F].. |

1.000=-5

10.0Hz 100.0 1000.0 Tolerance definition(T]...

Responze ms monitoring

Abort check Alarm check

—
Relative upper it [ E dB [ Register |
Rielative lower liit [ E dB [ ook |
ahsolte level [ E m/s?ms [ Cancel |

4.4.1 PSD definition
(1) Meaning

This item is for specifying the types of PSD.

In this system, the definition method of PSD data are provided as below ;
(D Break Point PSD Definition
@ Measured PSD Definition
(@ Measured Waveform Definition

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

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

< Measured PSD Definition >
The data file of PSD data saved in CSV format written as the dedicated format is used as

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

<Measured Waveform definition>
Calculate PSD data from the data of waveform data file saved by the specified CSV
formats without any editing or with appropriate editing as necessary, and use them as

reference PSD data.
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< 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 (A f) specified in Spectrum Analysis Condition.

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

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

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

with each other, the RMS values do not coincide neither.

4.4.1.1 Break Point PSD Definition
4.4.1.1.1 Outline

In this dialog, PSD is defined by a pair of the frequency and the level (or the slope).
< Example >
10 [Hz] ~ 100 [Hz] : a spectrum having the slope [6 dB/oct]
with 10 [Hz], 0.1 [(m/s*)*/Hz] as starting point
100 [Hz] ~ 1000 [Hz] : a spectrum having the constant level (the slope [0 dB/oct] )

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

Break point PSD definition

(-7 sl

Frequency({Hz)

Level/Slope

10.00 0.10 im/s22/Hz 100.0 /53R Hz
100.00 6.0 dB/octave
1000.00 0.0 dB/octave

10.0

1.000e-2
10.0Hz

100.0 1000.0

Unit of slope - dB/octave
EBreak, point
Freguency

Level @ Slope

- Delete | 95.8532 m/s® ms

1000.00 =

0.0

LChange |

mz changelR]

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 when
divided by Af, the PSD data of each control line is defined as below ;

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 A f and the control Frequency range fmax.

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

Break Point (B.P.) data is registered by the following buttons.

B.P. data can be registered for maximum 256.

[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.

[Change] : The content of the registered B.P. data is changed.
At first, select the B.P. data line to be changed (by a mouse). Then, change the

concerning portion. 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.

4.4.1.1.2 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.

4.41.1.3 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.
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4.4.1.1.4 Slope
(1) Meaning
At registering of B.P. data, the slope data corresponding to the frequency data is
inputted.
The slope value can be inputted to this item by pressing of the [Slope] button.
The unit of slope can be selected from 2 types, that is, ‘dB/octave’ and ‘dB/decade’.

One of these units can be used for a PSD data.

4.4.1.1.5 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.

.

rms change @
Original s walue 95.8532 /a2 rms

Change
@ Mew mz value R atio
100 |= /a2 rme
k. ] | Cancel

The RMS value can be set in the following 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.



4.4.1.2 Measured PSD Definition

4.4.1.2.1 Outline

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

Measured P50 definition

(7]

1.000e-3
1.000=-4

1.000e-5
50Hz 1000

100.0

08535 m/s?mms

C5Y file loadingfF]...

Data edit

[ LPFsetting.. |
| HPF setting... |
[ Level change(C.. |
[ s change(B).. |

Indofl]

Ok | | Cancel

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

Refer to “4.4.1.2.4 CSV data file” about the details of this format.

The frequency resolution A f of the used PSD data file is not necessary to coincide with
the A fdefined in Test Definition. If the defined PSD data has a component of which
frequency has a fraction when divided by A f, 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 A f 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 A f and fmax.

< PSD Data File Selection >
PSD data file is selected by using the button as below ;

[CSV file loading] : The PSD data file is loaded.

< Data Edit >

The loaded data file can be selected by the following buttons ;

[LPF setting] : This item is for operating of low pass filtering or truncating of the data.

[HPF setting] : This item is for operating of high pass filtering or truncating of the data.




[Level change] : The specified level of frequency band is changed.
[rms change] : The RMS value is changed.

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

4.4.1.2.2 PSD Data File Load
(1) Meaning
This item is for selecting the ‘measured PSD data file’ to be used as the PSD data.
In the dialog of Measured PSD Profile Definition, press the [CSV file loading] button

to open ‘File loading dialog box’.

File loading @
Column No.  Name Assignment (m/s?2/Hz
Assighment
Frequency Lewel Mat uze
o

In ‘File loading dialog box’, press the [File selection] button to open a dialog box for

CSV file selection.
#7 Load CSV file ==
Lookin: [ Documents - @2 E
R= MName ° Date modified Type Size
el || Testl.csv 11/28/2007 :49 AM  CSV File 15KE
Recent Places  Mregp coy T1/2011 Z21PM  CSVFile 3KB
! || Test3.csv 11/28/2007 227 PM  CSV File 3KB
|| Testd.csv 11/28/2007 9:43 AM  CSV File 15KB
Desktop || Test5.csv 11/28/2007 247 PM  CSV File 5KB
— || Testh.csv 11/28/2007 9:43 AM  CSV File 15KB
= estl.csv 128/ | ile

=l || Test?. 11/28/2007 3:08 PM  CSVFil 3KB
Libraries || TestB.csv 11/28/2007 9:49 AM SV File 15KB
|| Test9.csv 11/28/2007 1:38 PM CSV File 3KB

A

Computer
A
w,
MNetwork
File name | hd Open
Files of type: [Text flel"csv;"t) =] [ Caned |
Delimiter
Comma [ Tah |1 Semicalan [ Space
Camment
Calumn 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 -8 [5.]

Column Mo.  Name Assignment PSOounit im/s22/Hz -
1 tem1 Frequency
2 tem2 Level ,
Agzignment
@ Frequency () Level ) Mot use

0k ] [ Cancel

< PSD Unit selection >
Unit for the level of Data File is selected.
< Configuration of Frequency Data >
The data of column corresponding with the frequency data is selected among the
data in Data File.
< Level Data Selection >
The data of column corresponding with the level data is selected among the data

in Data File.

4.4.1.2.3 PSD Data Processing
(1) Meaning
When the PSD data is determined, the selected measured PSD data is displayed and
the buttons for ‘Data Processing’ become valid. The data can be edited by a selected

button to be executed on demand.

4.4.1.2.3.1 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 (7| [wE3m]
Cut-off frequency 1000 = He
@ Truncate
() Specify slope dB/octave
[ Ok ] [ Cancel




The items for setting are as below ;
+ 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 to be selected ;
[Truncate] : This item is for cutting off the data at the higher band than the
specified Cut-off Frequency.
For example, when the frequency components which is higher
than the control Frequency range fmax exists in PSD data, the
higher data should be cut off and discarded from the PSD data.

[Specify slope] : This item is for operating of Low Pass Filtering with the

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

4.4.1.2.3.2 HPF (High Pass Filter)
(1) Meaning
This item is for operating of High Pass Filtering to PSD data at truncating the data
in unnecessary frequency band to discard.

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

HPF setting [~ 8|3
Cut-off frequency 00 = He
@ Truncate
Specify slope dB/octave
[ 0K ] | 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 to be selected ;
[Truncate] : This item is for cutting off the data at the lower band than the
specified Cut-off Frequency.
For example, when the frequency components which is lower
than the frequency resolution A f exists in PSD data, the lower

data should be cut off and discarded from the PSD data.

[Specify slope] : This item is for operating of High Pass Filtering with the

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



4.4.1.2.3.3 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.

I-LE\.reI change @

Frequency range
00 = o= 80.0 =
Change
@ P5D walue Fiatio
M5 e
Slope

Existing

: dB/octave

[ Ok ] | Cancel

The items for setting are as below ;

* 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
A f 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 after the
change. The following two methods are provided in HPF characteristics.
‘PSD Value’ : The changed PSD level is specified in an absolute value.
‘Ratio’ : The changed PSD level is specified in a relative value after

the change.

* 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.
When slope is set to be attached, the slope outside of the specified

Frequency range. The unit of slope is ‘dB/octave.’



4.4.1.2.3.4 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 @
Original g value 0.8555 m/azrms
Change
@ Mew mz value Ratio
100 5 e
[ ak. ] | Cancel |

Specifying method of RMS value can be selected among the following 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.

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

(2) Description formats of Data

The frequency domain data are described as follows.

Ist. column 2nd. column 3rd. column
Ist. line | Frequency[Hz], Data name 1, Dataname 2, | ......
2nd. line 0.0, HoRE HEE RRERE | L
3rd. line Af, oAk xR RRER R L
2Af, okok skokok R T
F’ ***‘***, ***‘**, """"

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

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

+ The frequency must be sorted in ascending order.

(3) Unit of Data

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



4.4.1.3 Measured Waveform definition
4.4.1.3.1 Outline

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

Measured PSD definition (=230

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

1.000e-5
1.0Hz 10.0 100.0 4000

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

First, select waveform data, and edit the waveform as necessary.
Calculate PSD data from the waveform data. Edit the data furthermore as necessary, and
use them as reference PSD data.
The measured waveform data to be used should be a CSV file written in the specified
format. Refer to “4.4.1.3.4 CSV data file” about the details of this format.

<Data edit>
This item is for editing the PSD.
For details, refer to “4.4.1.2 Measured PSD definition”.

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

conducted already is abandoned.



4.4.1.3.2 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 ()
Lockin: || CSV edem-
I= Mame ’ Date modified Type
kel EL) gvsTimeXlong.csv 9/13/2017 259 PM  Microsoft
Recent Places @ 5 adData.csv 11/28/200710:49 ... Microsoft
! L] L ongWave.csv 5/12/2017 10:21 AM  Microsoft
@ Sample.csv 4/6,/2018 3:49 PM Microsoft
Desktop
=
Libraries
A
Computer
«
& 'l n 3
Network
File name: Sample.csv -
Flesoftpe: [ Text flel.csv:"bd) «] [ ceneal |
Drelirniter
Comma [ 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
No. Name Assignment File selection(L]...
1 Data No.
2 Timeimsec.) ) e .
3 Kdirection Level urit
4 Y direction
— M — Sampling frequency 10000 = Hz

["JiCalculate Fs from time dats

msec
Aggighment

Time @ Level

Ok, ] [ Cancel

<File selection>
A dialogue box to select CSV file is displayed, and waveform data file is selected

again.

<Selection of level unit>

Unit for the level of data file is selected.



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

allowed.)

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

Selecting the correct unit of time data is also needed.

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

data file.

< Assignment of time data>
When sampling frequency is automatically calculated, The data of column
corresponding with the time data is selected among the data in data file.
Time data needs to be lined up with constant time intervals.
For details, refer to “4.4.1.3.4 CSV data file”.

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

is displayed.
Measured Waveform Definition @
R
50.0 M52
Display data selection
@) W avetorm
PSD
150 200 250 300 350 400 457070
Edit
Filtering(F]... ‘ | Edging(E).. | | Scalar calculation(C)... | | Data length change(F)... |
Original sampling frequency 1000.00 4 Original data length 45708 points
Mext >3 | | Cancel




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

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

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

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

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



4.4.1.3.3 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.

4.4.1.3.3.1 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]

Buttenworth

Buttenwarth

@ 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

ak 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

=AYNS ] fe)*™ fe <f<f max
A(f)  Amplitude value



4.4.1.3.3.2 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 Wwindow function Objective region...
@) Edging(E] Left-side Half[L] 0K

Harning(H] Fight-zide Hall[R] W

Ihverzed Hanning(T)

Half-lenath Hanninal)

Clipping(C)
Edging “idth [front/rear] =
Peak level 10 =

Setting items are as shown below.

<Processing>
Type to be processed can be specified.
* Edging
Half-length-Hanning processing is conducted at front and rear of
waveform.
For details of Half-length-Hanning, see below.
*+ Hanning
Hanning generates the Hanning function of the defined peak value in the
defined region, and multiplies the given waveform data by the function.
* Rotated Hanning
Rotated Hanning generates the ‘inverse Hanning’ function of the defined
peak value in the defined region, and multiplies the given waveform data
by the function.
* Half-length Hanning
Half-length Hanning generates the half-length Hanning function of the
defined peak value in the defined region, and multiplies the given

waveform data by the function.



* Clipping
The waveform data in the defined region is clipped by the defined clipping
level.
When the clipping level is positive (+), the data over the level is replaced
by the clipping level.
When the level is negative (-), the data below the level is replaced by the
clipping level.
Smoothing processing can be achieved to smooth the border between the

clipping level.

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

multiplies the given waveform data by the function.

< Edging (front and rear)>

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

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

arbitral region can be specified as necessary.

<Peak Level (Clipping Level)>

In the event of Hanning, this item specifies the peak value of the hanning
function. The unit is none because the value has no dimension.

The default value is '1".

In the event of clipping, this item specifies the clipping level. The unit is the

same as the objective waveform data.



4.4.1.3.3.3 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 ————
i Objective regian(d]...
Add() | ReplaceR)
(] 4
Setting Method Perree
@ Reqgion(E] Pozition(F)
Caleulation value =
Obijective region 0.0 (== 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 ™52 | Cancel |

-50.0
0.0ms 20000.0 30000.0 45707.0

Cursar
Pl |:| F
@ Begin End

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

* Position
Only the data of the specified time position is the objective data of the
calculation. Namely, only the data for one point on the specified time axis is
processed by the calculation.
When [Objective position] is selected, the dialog as below appears. And

define the position of the objects for calculation.

Beginning point setting @

Lok |

20.0 m/s? | Cancel |

0.0

-50.0
0.0ms 20000.0 30000.0 45707.0

4 |:| 3

B0 = e | MingGl | | Mawil |




4.4.1.3.3.4 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 poirte ( 457070 ¢ ) Hbijective region...
Data length after corwersion 45708 — points | 45.7070 . ) Ok

Proceszing type Drata position \&I
Drata length conversion(Dn) Center(C)
Drata Trimming(T) Left]L)
@ Data EditinglE] 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"/1fs[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] |




4.4.1.3.4 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.

1st line
2nd line
3rd line

1st column 2nd column 3rd column
Time (ms) Data Name 1, | Data Name 2, | Data Name 3, | ......
skkk
O'O’ ***'***, ***.**’ .**, ......
At ***‘***’ ***.**, ***'**, .....
2At ***‘***’ ***.**, ***'**, .....
T sksksk sksksk sksksk sksksk sksksk skk
, Ak Ak R

+ 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.




4.4.2 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 @
¢ [¥] Use the lawer limit line. ILI
Upper fimit e it Allowable band width | Concel |
Mhmidizak T ES s00 = g 000 = |, Detaied(D] »>
&larm check 300 = 4 300 = 48 000 =

< 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.



4.4.2.1 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.

4.4.2.2 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.

4.4.2.3 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.



4.4.3 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.



4.5 Input Channel

4.5.1 Outline
In this system, there are two types of response input channel ;.
* Control channel
* Monitor channel

In this system, all of the used input channels are defined as Monitor channels.

Therefore, Control channels also have the function as Monitor.

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

control reference.

The physical quantity controlled by each control channel must have the same dimension.

4.5.2 Input Channel
The input channels to be used are set in the definition dialog of Input Channel.
Two setting methods of input channel are available in this system ;
Set the input channel for each test definition

Set the Input Channel Information.

Input channel configuration @
Mo. Channel name Assignment  Senaitivity Input type Polarity Type ms monitoring  PSD monitoring  Limit i
1 Chi 000-Ch1 3.0pC/imss?) Charge input {1 mv./pC) + Control
2 Ch2 000-Ch2 3.0pCsim.=3) Charge input {1 mv/pC) + Monitor Th
3 Cch3 000Ch3  3.0pC/inss?) Charge input (1 mv/pC} B Not used SIE
Delete
Monitar
TEDS Update(T)
ok
Refer ‘ | Register | | Cancel |
[Add] A new input channel is added.
[Change] The definition contents of an input channel is 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.

[Notused]  The channel is not used.

[Control] The channel is used as a control channel.

[Monitor] The channel is used as a monitor channel.



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

4.6.1 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 excitation’ is storable. The data ‘In initial measurement’ can not be saved.

Data Save Condition >
(@ Save (I Mat zave
[ 5pecify destination falder
| Refer...
Save the test file name az a prefis.
Sequence number
Eeginning value 1=
Min. digits number 3=
Periodic zave 60 = ..o
MEsc ievet | 0002 g oyer
[ ] Reset timer at OdE
Save at testing completion. 0K Cancel




4.6.2 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 — ‘Data0l.VDF’

5. Save after a specified interval
This function is for automatic saving of the data on specified time (seconds).

Time count of periodic saving starts after test status becomes ‘In excitation’ regardless of

excitation level.

(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.

(2) Reset timer at 0dB

Check ‘Reset timer at 0dB’ to reset the periodic saving timer and count from 0 sec when

the excitation level has reached 0dB.

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.



4.7 Amplitude probability density analysis

4.7.1 Outline

This item is for setting of analysis time and for selecting input channels to analyze amplitude

probability density.
Amplitude probability density analysis ==
dnalyziz Time 120 = zec

Analyziz Channel

Channel name Analysis Operate -
Inp2 Dperate

Inp3 Met to operate

Inp4 Mot to operate

Cancel

<Analysis Time >

The time of analyzing amplitude probability density is specified.

<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 to operate’ is available.

Control Selection between ‘Operate’ and ‘Not to operate’ is allowed.



4.8 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.

< Random Test >

15 New dafinition - K2/Randarm ]
Flle(E) Test gafinition{T) Operation(P) Edib(E) Display(y) Window(W) Option(Q) Help(H)

A Skop

Test save Dateseve  Prink  Preview  F:

2013707708 1:20:45 PM Leop count 52
/| Eaesd time 00010 {ramairs DOOS0)

Lewal 000 dE (ncramert +2.00 dB) e rciemeni
Check result AlarrndE Aot DK |2
Realtime proceesing CPU bsd factl 36 % (Peak 137 %)

Reference data
100147 i e

< 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 is displayed.

(8) Response data

The current control response level is displayed.

(9) Response check
The results of Tolerance Check for the control response and the RMS check are displayed.

(10) Input channel data
The information of each input channel data (RMS value, etc.) in the current control loop is
displayed. If the limit control is used, the operation status is displayed. Detailed results of each

check operated at the input channels are displayed too.

(11) Drive

The drive output voltage generated currently is displayed.



4.9 Safety check

4.9.1 Outline
Safety check definition
¥l Frequenc_lrl range R0.00 : == 1200.00 : Hz

+ | Excitation force check | Cancel |

Specimen mass 100 = kg Table mass 0o = kg
Fisture mazs 0.0 = kg Other mass 0.0 = ki —
= - | FegizterB]... |
Armature mass 740 g Totalmass 80 = |W|

The system has the feature of Rating check*' to evaluate whether the defined test can be performed
on the excitation system as a protective feature. The safety check expands this protective feature and

makes it possible to use the excitation system more safely.

(1) Excitation force check
This check is made to evaluate whether the excitation force required for the test is held
within the excitation system rating.
The excitation force F required for the test is calculated with the formula shown below.
F=Ma
a: rms value of reference acceleration PSD
M: Total mass
The total mass M is the sum of “Specimen mass, Table mass, Fixture mass and Other
mass” entered in this dialog box and the “Armature mass” specified in the system rating

information.

The excitation force check is effective only if the controlled variable was the acceleration.
Notes on the SOR test)

The excitation force F is calculated based on the total acceleration of broad band
random and sine. Because SOR is a combination of a random test and a sine test, a
check is made to evaluate whether the peak value of excitation force F and the rms
value are within the rated SINE excitation force and the rated RANDOM excitation
force, respectively.

Similarly, the rating checks for the velocity and displacement are also performed
based on the total value of broad band random and sine.

Notes on the ROR test)

The excitation force F is calculated in rms value of acceleration for the composite

PSD of broad band and narrow band random. This composite PSD is equivalent to the

reference PSD displayed at the completion of definition.



Similarly, the rating checks for the velocity and displacement are also performed

based on the composite PSD.

(2) Frequency range check

This check is made to evaluate whether the frequency range of reference is within the
usable frequency range.

Although there is a similar protective feature of “control frequency range” setting in the
excitation system information, this is a feature to perform this check for each test.

While the usable frequency range for the excitation system is defined, it may be limited
depending on the characteristics of specimen and fixture etc.. Use this feature in such
cases.

Notes on the SOR test)

In addition to the broad band random reference, the sine reference is also subjected
to the check.

Notes on the ROR test)

In addition to the broad band random reference, the narrow band random reference is

also subjected to the check.

[Refer] : The registered definition contents of Safety check is loaded and used.

[Register] : The defined contents of Safety check is saved and registered as a file.

*1 Feature of standard rating check

1) This check is made to evaluate whether the reference level is held within the excitation
system rating. If the controlled variable was the acceleration, the velocity and displacement
will also be checked.
In case of the SOR and ROR tests, only the broad band random will be subjected to the
check.

2) If a “control frequency range” was specified in the excitation system information, a check
is made to evaluate whether the frequency range of reference is within the “control
frequency range.”

In case of the SOR and ROR tests, only the broad band random will be subjected to the
check.

Note)
When specimen and/or fixture is attached to the armature, it may occur that the required

acceleration level can not be reproduced within the usable frequency range because of

resonance or anti-resonance of the attached specimen and / or fixture.



4.10 Aux. Output
4.10.1 Outline

Aux-output is a function for real-time outputting the information for the control operation as
analog signal.
The following output information can be outputted DC voltage which indicates the quantities
(Log / Linear) as Aux- output ;
* Control reference level for each input channels[rms]
* Control response level for each input channels[rms]
* Drive voltage level[rms]

* Monitor response level for each input channel[rms]

4.10.2 Fundamental Operation Example

< Example >

Monitor response level (unit : acceleration, range : 1 ~ 100[m/s*]) of input channel Ch2 is to be

outputted as DC voltage (range : 1 ~ 100[mV], log) . However, output channel Ch2 is used as an
aux-output.

< Procedures >

<Step 1>
Check the check box of “‘Aux. output’ and press the button of [Change].

Test definition  Reference

&) Test Definition Information
49 1/0 Module Configuration

A -4 Excitation System Information
009 t‘j Fundamental/Control Conditi
° ‘. Change ﬁ Excitation systern setting
@ -49 Control Reference
#-&9 Input channel
-4 Data Save Condition
&P Safety check

43 Amplitude probability density
..... ol e




<Step 2>

Set the ‘Module ID’ of I/0 board and output channel ‘Ch2’.

Select the item of ‘Monitor’.

Aux, output
Ma. Assignment Data kind Data range Qutput voltage range(mVy) Mode
X
<

ModulelD |000 | ChCh2 v] dd

Monitor Input channel | V| Change

*o - Delete
Diata walue 4 I =
K.
I:I = my (JLog (@) Linear
Cancel
<Step 3>
Set ‘Ch1’ to input channel.
Aux. output
Ma. Assignment Data kind Data range Output voltage rmnge(mV) Maode
000
<
ModulelD |000 | chCh2 v] dd
Monitor v|[ Input channel | v| Chatige
= = Delete
Data value I - == I =] m/52ms
k.
Outpuat vnltagel:l T g== I:l = my (JLog (@) Linear
Cancel




<Step 4>

Input the values to Data range (1 ~ 100 [m/s*]) and DC Output voltage range (0 ~ 100 [mV]) .

Select the item of ‘Linear’.

Aux. output

Mo. Assignment Data kind Data range CQutput voltage range(m') Mode
ModullD 000 | Ch|Ch2 v] o

Monitar v| Input channel |Ch'| / v| Change

= = Delete
Data walue - 4== ~ | M52 ms
0k
Output vu:ultage = ==y = miy (JLlog (@ Linear
Cancel

<Step 5>

Press the button of [Add]. Exit from the definition of Aux-output by pressing the button of [OK].

Aux, cutput

Mo.

Data kind
Manitor{Ch1)

Assignmert
000-Ch2

Data range
1.0~ 100.0 m/32 s

Qutput voltage rmnge(m'y)
1.0~ 100.0

Mode

Juer

Madule 1D | 000

Manitor e | Input channel | Ch1

L |

D ata value I 10 = <==>| 1000 =
Cutput vu:ultage = == =

mY

m/32 ms

(O Log

(1)
LChange @
Delete
(®) Linear




Chapter 5 Message and Meanings

5.1 K2 Random Error Message

Message

Meaning / Action

by loop check.

Unusual phenomenon is detected |(Meaning)

The test operation is aborted due to the error in Initial loop check.
The detail about the error is displayed at the input channel in
which an error detected in Operation status.
A) Too much Environment noise is detected. [1][2] [4]
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] [5]
Sudden decrease of response characteristics is judged as an
unusual phenomenon in operation.
C) Too much response is detected. [1] [3] [5]
Sudden increase of response characteristics is judged as an
unusual phenomenon in operation.
D) Over load is detected. [1] [6] [7] [8]
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] Set the Loop check to ‘Specify’ and increase the Ambient noise




Message

Meaning / Action

upper limit value in Fundamental/Control Condition.
[5] Set the Loop check to ‘Specify’ in Fundamental/Control
Condition and set as follows.
* If error occurred in Initial measurement or in Initial
equalization
Increase the value of ‘Transmissibility check value (in
initial excitation)’.
» If error occurred in excitation
Increase the value of ‘Transmissibility check value (in test
operation)’.
[6] At charge input, set the input type of input channel to ‘Charge
Input (ImV/pC)’.
[7] Change the sensor to lower sensibility one.
[8] Set the Loop check to ‘Specify’ and increase the Overload
check value in Fundamental/Control Condition.
Note: This treatment is done only for not aborting test
operation, when the response signal is over the input range
alittle. In this case, the controlling and measuring has
some difficulties for an accuracy.

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.
A) Test is aborted by Abort check. [1][2] [3][5][6] [7] [8]
The test operation is aborted for an error detected by various
Tolerance checks.

B) Test is aborted by Abort check [Drive]. [4] [5] [6] [7] [8]




Message

Meaning / Action

The test operation is aborted for requiring of the output voltage
exceeding over the ‘Output voltage limit value’ 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 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] Change the setting of Output voltage limit value and the
Abort ratio in Excitation System Setting.

[5] Recheck of Control point.

[6] Recheck the pickups used in the system.

[7] Recheck the pattern of the test.

[8] 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 1/0 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 or LPT) of the PC connected
to the protect devise.
Incorrect connection of the protect devise board.
Check the above points and retry the testing operation for several
times. If these errors occur even after checking the above points,
please contact with IMV.

Hardware error

(Meaning)
An error is detected in the PC or I/O unit.

(Action)
+  The power of I/O unit is not set ON.
Between the PC and 1/0 unit is not connected.
* Incorrect connection of 1/0 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.

0%0

o1

N\
i et

Set up(A)...
Graph coler setting(G)...

Environment setting(E)...

Web menitor setting(W)...
E-mail sending function setting(M)...

Report generator setting(R)...

= ECO mode maintenance setting(I)... p——

High speed camera communication setting(H}...

Select Language(S)...

Set up *

Tranzmizzibility display unit

Cde Ox

Responze data save

[ Periodic zave of response data
Periodic zave intervalz by gecond

Excitation Level Mode
[ by Contral Unit

Store the dizplay status for operation

[1 5tare the display config Initialize

[] 5tare the graph scale

Clear higtary
[] Clear history at operation

Data zave

[] 5et the data file name automatically

Ok 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’.



[Response data save]

The data of Elapsed time, Excitation level, Reference, Control response and Monitor response

are saved as CSV file in time series.

The CSV files are generated according to the rule as below.

Test file name XXX-Y.CSV

XXX
Y

The CSV file format to generated are shown as below.

Row No.1

Row No.2

trailing serial number.

: The number of data which is numbered serially in the order of testing operation.
: The data lines available to be saved in a file are 65536. When the number of data

lines exceed over 65536, the file is automatically generated by incrementing the

Col.Nol Col.No.2 Col.No.3 Col.No.4 Col. No.5 Col. No.6
Time . Level Reference [Control response |Monitor channel
Elapsed time . . S BEEEEEE
[Sec.] [dB] [Unit] [Unit] [Unit]
*k% Fekikkokk E *kk kk% *kk kk% *kk kkk ...
) b J . b . ) . b
*k% dekokkkk E *kk kk% *kk kk% LR ok S [
) J . b . ) . b
*kk k%%
. b
*kk Fedkdeok s kk wkk Fkk dekk Fkk Kkk EETIC T T N U
b b . b . b . b

+ ”Time”, ” Elapsed time” and “Level” are the fixed characters.

« Time data is substituted in Column No. 1.

+ Elapsed time data is substituted in Column No. 2.

- Excitation level data is substituted in Column No. 3.

+ Reference data is substituted in Column No. 4.

+ Control response data is substituted in Column No. 5.

* Monitor response data is substituted in Column No. 6.

[Excitation Level Mode]
‘By Control Unit’ check box

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’.




[Store the display status for operation]
+ ‘Store the display config’ check box
Check ‘Store the display config’ to store the display configuration during testing. Display
configuration is stored for each test type. If the display configuration is stored, graphs and
others based on the same settings as those for the previous testing will be displayed during
next testing. Uncheck ‘Store the display config’ not to store the display configuration modified

thereafter.

* ‘Store the graph scale’ check box
Check ‘Store the graph scale’ to store the scale of the displayed graphs during testing. The
graph scale is stored for each test type. If the graph scale is stored, graphs based on the same
scale as those for the previous testing will be displayed during next testing. Uncheck ‘Store the

graph scale’ not to store the graph scale modified thereafter.

+ ’Initialize’ button

Select ‘Initialize’ to format the display configuration and the graph scale.

[Clear history]
* ‘Clear history at operation start’ check box
Check ‘Clear history at operation start’ to clear the history of earlier times at operation start

automatically.

[Data save]
+ ‘Set the data file name automatically’ check box
Check ‘Set the data file name automatically’ to set the destination folder and the file name
automatically. If this item is checked, a dialog of [Save as] doesn’t appear even if [Data save]
is selected from the menu or the tool bar. The data file name is set to the name of the test
definition file plus a 3-digit sequence number, and is saved in the same folder as the test
definition file.
Example) When the test definition file is “C:/K2Data/RandomTest.ran2”,
the data file is saved with the name “C:/K2Data/RandomTest001.vdf2”.
If the same name exists, it is saved with the name increased by one sequence

number.

If this item is unchecked, a dialog of [Save as] appears and it is possible to select the folder

and the file name as desired.



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

tool bar]. Manual operation tool bar appears.
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< Items in Manual Operation (RANDOM) >

Manual @
Excitation level  —10.00 — 45
[Increment 200 = 1 Cancel

Loop update inhibited

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

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

Level

Increment
i T =

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

increase/decrease value specified.
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