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Chapter1 ROR

1.1 Outline
To perform a ROR test, PSD reference for Random vibration of broad band and PSD reference for
Random vibration of narrow band are needed to be defined.
A complete set of information needed for test operation in conjunction with a normal random test is to

be described below ;

Table.1-1 Test types and definition information

- Test type | Random | ROR | Extended
ROR
*1
(1) I/O Module Configuration O O O
(2) Excitation System Information O O O
(3) Fundamental/Control Condition O O O
(4) Excitation System Setting O O O
(5) Control Reference O O O
(6) ROR Narrow Band Swept Random Reference — O —
(7) Extended ROR Narrow Band Swept Random - - O
Reference
(8) Input Channel O O O
(9) Data Save Condition O O O
(10) Safety check O O O
(11) Amplitude probability density analysis A A A

Information of a 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 a test defined beforehand is

saved as a test file.

*1 To use the Extended ROR feature, the Extended ROR option is required.



1.2 ROR Test
< Example >

An example of ROR test is described as below ;

[Reference pattern]

PSD level Sweep band
[(m/s?)?*/ Hz]
A -2 [dBt]
1 1
————
s P M . L\
_______________________ B I, i !
1 1 I 1
1 1 I 1
_______________________ ! [ N ‘:_ -
Pid H | HAL
s | ! , |
Slope : 6 [dB/oct] s | . i ' I
1 1 I 1
7 1
1 1 I
e H I H
Pid | K i b
s 15 [Hz ' ! ' !
e 0 |ibsoma !
| I ' ! Vo
1 1 I [ |
1 1 1 ! 1
I : : | Pl
I : ! i | .
10 1000 559 400 ggp 1000 Frequency [Hz]

+ Broad Band Random Reference
Broad band random is specified to have an intensity of 50 [(m/s*)rms] having the PSD shape
as in the above between 10 [Hz] and 1000 [Hz].
+ Narrow Band Random Reference
The narrow band random reference composed by a fundamental component and a 2nd
harmonic component is used.
(Fundamental component)
The PSD having the level of constant 75 [(m/s?)/Hz] and the band width of 15 [Hz] in the
swept band between 100 [Hz] and 400 [Hz].
(2nd harmonic component)
The PSD having —2 dB from the level of a fundamental component and the band width of
30 [Hz]

[Test Time]
Sweep rate : 1.000 (octave/min)

Times of double sweep : 5 times from the forward (double-sweep)

[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,
‘Input05°).

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.

< Step 2 >

¥ K2/Random
File(E) Testdefinition(T) Operation(P) Edit(E) Display(V) Window(

New Simpl€

Feference

Select the item of ‘ROR test’ in Test type.

P

Test type selection @

Test type

) RANDOM

(7 50R

Excitation Systemn Infarmatio

System2

System3 \00

[] Input Ervironment Information

Input 1
Input2

(] l [ Cancel




< Step 3 >

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

Test type selection IE'

Test tupe

() RAMDOM
(71 50R

@ ROR

Excitation System |nformation

System?2
System3

[ Input Enviranment Infarmation
Input 1 L X
Input 2 o @

OF. ] [ Cancel

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

from the list.

Test type selection @

Teszt type
(71 RANDOM
() SOR
@ ROR

Excitation System Information

System1
SystemZ
System3

Input Ervviranment [nformation
/1

0o _ o

T




<Step 5>

Press the [OK] button.

< Step 6 >

( Test type selection @

Test type

) RANDOM
) 50R

@ ROR

E wcitation System Information

Input E nvironment Information

foputl
Input2
N
| oK. { [ Cancel

Press the button of [Next] to go to the next definition.

7 New definition - K2/Random
File(F) Test definition(T) Operation(P) Edit(E) Display(v) W
— r §

MNew Simple Open  Testsave Print Py

Reference Lewel Responze

- -
’1 Test definition

Mext

/

[




< Step 7>
Input the value to ‘Frequency’ as 1000Hz.

000

<
Fundarmental/Control Condition @
[ Frequency range  1000.00 - Hz] Control frequency lines DR = Max. observation fieq, 100000 — el

Delta f Hz Frame time ms Caticel
Riefer
Contralled variable  Acceleration ~ mis? -

Regizter
Averaging parameters M 41 F 8 = 120 poF
Equalization mode Mormal - Dietailed definition(Z)...
Loop check Mormal - Dietailed definition(T)...

Initial output lewvel -I0.00 = 4p  Levelincrement 200 = 4p Start Sine tones/MBRs control from OdB
Aubo-ghart
Shutdaown time 5000 = . V| Observation freq. can be set within the Feference freq. range only.
< Step 8§ >

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

P A4

Fundamental/Control Condition / @

Frequency range  1000.00 + 2 | Control frequency lines JEALINE + ]Ma:-t. observation freq. 100000 — I—IDK
Cancel

Dielta 250 by, Frame time 4000 g
Riefer
Controlled variable  Acceleration + mfs? - I—I

Regizter
Averaging parameters M 41 F 8 = 120 poF

Equalization mode Mormal - Dietailed definition(Z)...
Loop check Mormal - Dietailed definition(T)...

Initial output lewvel -I0.00 = 4p  Levelincrement 200 = 4p Start Sine tones/MBRs control from OdB
Aubo-ghart
Shutdaown time 5000 = . V| Observation freq. can be set within the Feference freq. range only.




< Step 9 >
Press the [OK] button.

¢°°

Fundamental/Control Condition

Frequency rangs  1000.00

Controlled variable  Acceleration

Averaging parameters b

+ Wz Control frequency ines [N +  Max. observation freq. 1000.00 = |,

Delaf 250 by, Frame

- mfed

4= E

-

time 400.0 ms

-

8= 120 poF

-

Caticel

Ly

Reqizter

Equalization mode Normal - Dretailed definition(C)...

Loop check Normal - Dretailed definition(T]...

Initial output lewvel -10.00 4B  Levelincrement 200 = 4p O] Start Sine tones/NBRs contral from OdB

[ Auto-start

Shutdaown time 5000 = o Observation freq. can be set within the Feference freq. range only.
< Step 10 >

Press the button of [Next] to go to the next definition.

' MNew definition - K2/Random
File(F) Test definition(T) Operation(P) Edit(E] DispLay(¥] W

=2 =4 s I

|I I Iy a
I {
Simple Open  Testsave Print Pi
R eference Level Rezpohze

- - m 1|.,|" Mms

Test defintion

-4 Fundamental/Contro
| Excitation system setting
| Control Reference

| ROR Marrow Band Swept Random Reference

| Input channel

| Data Save Condition

| Safety check

ct Definition Information

| Amplitude probability density analysis




<Step 11 >

Press the [OK] button.

I

Excitation systemn setting

Imitial output voltage 100 = mV s

Clipping

[] Clipping by crest factor

Cancel

=

.

Output voltage limit value 10000.0 mV
Abart ratio 500 = «
HPF  Auto -
< Step 12>

Press the button of [Next] to go to the next definition.

1 New definition - K2/Random
File(F) Test definition(T) Operation(P) Edit(E] Display(V) \

ol 2= R Y

I {
Simple Open  Test save Print p

Reference Lewvel R ezponze Diive

dB

- Fundamental/Control
-4 Excitation system setting
----- | Control Reference

----- | ROR Marrow Band Swept Random Reference
----- | Input channel

----- | Data Save Condition

..... | Safety check

----- | Amplitude probability density analysis

L 2.4



< Step 13>

Select the item of ‘Break point’ in PSD definition type. And press [PSD definition].

Reference PSD

B &5

Acoeleration m/s® ms
mys ms
Dizplacement MIM rms

PSD definition type
@ Break paint PSD

Welocity

) Meazured PSD

'\

PSD defiition(P)... v

Talerance definition(T]...

Responze mz manitaring

Ahbart check Alarm check
Refer
Felative upper limit & dB Fegister
Relative lower limit (&) dB oK.
Abenlube level (] m/s* ms Cancel
< Step 14 >

Click and select ‘Level’. Input the values to ‘Frequency’ as 10 [Hz] and ‘Level’ as 1 [(m/s®)*/Hz].

And press the [Add] button.

Break point PSD definition ==
Frequency(Hz) Level/Slope
Unit of slope  dB/octave - Delete m/s%ms mz change(B)
Ereak point
Frequency 10.00 Hz Add
@ Level () Slope 10 = fmjs9Hz Chan¥e oK Cancel

1-10




<Step 15>
Click ‘Slope’ and select ‘dB/octave’ as the unit.
as 6 [dB/octave]. Then press the [Add] button.

Input the values to ‘Frequency’ as 100 [Hz] and Slope’

Break point P50 definition

R =

Frequency(Hz) Level/Slope

Unit of slope  dB/octave

- Delete |

Break point

Frequency

Hz

Level @ Slope dB/octave

m/s? ms mz change(R)

Cancel

Change

< Step 16 >

In the same way, click ‘Slope’ and select ‘dB/octave’ as the unit. Input the values to ‘Frequency’ as
1000 [Hz] and ‘Slope’ as 0 [dB/octave]. Then press the [Add] button.

Ereak point PSD definition -5 =]
Frequency(Hz) Level/Slope
10.00 1.0 {m/sZR2/Hz 1000.0 /53 Hz
100.00 6.0 dB/octave :
1000
10.0
PN (2.4
°C1)
9
010
10.0Hz 1000

v

Urit of slope - dB/octave

- Delete |

Break paint

R 1000.00

Level @ Slope 0.0

573183 m/s?ms

rmz change(R ]

Add

\m’\' 6K [ Coneal

1-11



<Step 17>

Press the button of [rms value change].

Break point PSD definition [~ 8| (3w
Frequency{Hz) Lewvel/Slope
10.00 1.0 im/s22/Hz {m/s22/Hz
100.00 6.0 dB/octave UL
1000.00 0.0 dB/octave
100.0
100
10}
0.10
10.0Hz 1000 1000.0
Uit of slope  dB/octave - Delete | 303.1145 m/s® ms s change(B)
Break point
Frequency 1000.00 : Hz 000
22
Level @ Slope 0o = B Change | 0K | | Cancel |
< Step 18 >

Click and select ‘New rms’. Input the values to ‘New rms’ as 50 [(m/s?) rms] and press the [OK] button.

e

rms change @
Original rms walue 303.1145 /a2 rms

Change

@ Mew ms value R atio

/ 50.0 =

- ==

Cancel

O ok

1-12



< Step 19>
Press the [OK] button.

1.000e-1

100.0

Break point PSD definition [~ 7| [
Frequency(Hz) Level/Slope
10.00 2721e-2 (m/s22/Hz 0.0 {m/s%RHz
100.00 6.0 dB/octave
1000.00 0.0 dB octave

Unit of slope  dB/octave  w Delete |

Break paint
Frequency 1000.00 : Hz
Level @ Slope 0.0

dBfoctave

4dd

imz change(R)

(]9

Cancel

LChange |

1-13
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< Step 20 >

Press the button of ‘Tolerance’.

Reference PSD @
Acceleration 50.0341 m/fs®ms
10.0 M2 Hz
Welocity 35152 m/s ms
10 Displacement 01420 rm s
PSD definition type
1.000=-1 @ Break point PSD
Meazured PSD
1.000e-2
PSD definition().. |
1.000e-3
10.0Hz 100.0 1000.0 olerance defin
Fesponze ms monitaring
Abort check Alarm check.
Refer
. N i |7 °¢¢
Rielative upper limit = dB Fegister
Rielative lower limit dB oK.
Absolute level m/s® ms Cancel
< Step 21 >
Press the [OK] button.
000
<
Tolerance definition @
| Define the alam ine. [+ Uze the lower limit line.
Upper limit Lower limit Allowable band width |ﬂ|
s alieal 600 = 4o 500 = o 000 =1 | Detaikedi)>> |
BAlarm check 300 = 48 300 = 4 0.00 =

1-14



< Step 22 >

Press the [OK] button.

Reference PSD

100.0 (m/s%P/Hz

Acceleration S0.0341 g2 e
Velacity 35192 m/s ms
Displacement 01420 mim s

PSD definition type
@) Break paint PSD

Measured PSD

(-2 |l

10.0Hz 100.0 1000.0
R eszponze me monitaring
Abort check Alarm check
Refer
Relative upper limit dB Reqister
Relative lower lirit dB ok \
Abzalute level myfs® ms Cancel
< Step 23 >

Press the button of [Next] to go to the next definition.

Mew

Simple

Reference

- m - mV ms

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

Lo

¥ B K

L {
Open  Testsave Print Pr

Lewel Responze Dirive

Test definition

5.9

JTest Definition Information

Excitation system s
Control Reference
ROR Marrow Band Swept Random
Input channel

Data Save Condition P
Safety check

Amplitude probability density analysis

1-15
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< Step 24 >
The conditions in the dialog are defined as the fundamental conditions of a narrow band swept random.
* Fundamental frequency range : 100 ~ 400 [Hz]
* Sweep rate : 1 [octave/min]
* Test time : ‘By double sweep counts’ : 5 [double-sweep]
- Fundamental level : 75[(m/s*)*/Hz
Next, the elements of a fundamental component are defined.
* Frequency ratio : 1 [times]
* Level ratio : 0[dB]
* Band width : 15 [Hz]

Press [Add] when the condition definition for each items as in the above are completed.

ROR narrow band swept random reference @

(Fumdamemlalsweapranga 10000 = <= 40000 = 4, ) 0%

Sweepmode  Log ~  Forwand-double - Cancel
= i p Refer
Sweep rate 1.0 = octave/min - Setting of sweep start fieq

20 min/snglesweep  Sweep pause time 0:00:00 = Fiegister
Test time By double sweep counts - 1k dErT ey
Fundamental lzvel 750 15 m/s3Hz Slope 00 - dB/decade -
Sweep lower limit Sweep upper limit )

No. Frequency ratiofimes)  Level ratio[dB)  Band width(Hz)  Abort uppendB)  Abort lower(dB)  Allowance band{Hz) Abort  Alanm upper(dB)  Alam lower{dB)  Allowance band{Hz) Alarm

V] Use Alam V] Use Lower limit /| Symmetric upperlower imit Delete(D]
Freq. ratio 10 = times Levelratio 000 = dB  Bandwidth 1500 = Hz
Abort Alam
Upper 600 - g 300 - g
Lower 600 — g 300 — gp ChangelC)
Allowance band 0.00 =y, 0.00 =y,
\.

1-16



< Step 25>

The elements of a 2nd harmonic component are to be defined.
* Frequency ratio : 2 [times]
* Level ratio : -2 [dB]
* Band width : 30 [Hz]

Press [Add] when the condition definition for each items as in the above are completed.

ROR narrow band swept random reference

Fundamental sweep range 10000 = <==> 40000 = p,

Sweepmode  Log ~ Forward-double -

Sweep rate 10 == octave/min + [7] Setting of sweep start freg.
20 min/single-sweep Sweep pause time 0:00:00 =

Test time By double sweep counts - 1

: double-sweep
Fundamental level 750 - st Slope 0.0 /= dB/decade -

[ Sweep lower limit || Sweep upper limit

Mo.  Frequency ratiofimes) Level ratio(dB) Band width{Hz)  Abort upperidB)  Abort lower{dB)  Allowance band(Hz) Abort  Alam uppenidB)  Alarm lower{dB)

Allowance band{Hz) Alam

( Use Alarm Use Lower it Syrmmetric upperdower limit \
Freq. ratio 20 = jmes  Levelratio 200 - 4g  Band width 30.00 =
Abort Alarm
Upper 600 = 48 3.00 - g
Lower 500 =5 g5 300 = ap
Allowance band 0.00 5 He 0.00 - 1,
\.

1-17



< Step 26 >
Press the [OK] button.

ROR narrow band swept random reference

Fundamental swesp range 10000 = ¢==> 40000 = 4,

Swesp mode  Log ~  Forward-double -

Swesp rate 10 octave/min =[] 5etting of sweep start freq.
20 min/single-sweep Sweep pause lime 0:00:00 =

Test time By double sweep counts - 12 double-sweep

Fundamental level 750 5 (m/s2iHz Slope 00 = dB/decads

[ Sweep lower limit

7] Sweep upper limit

-

[ fAesiser |

Mo, Frequency ratioffimes)  Level ratio(dB)
1 1.0 0.00

Band width{Hz) ~ Abort upper(dB)  Abort
15.00 6.00

lower(dB)  Allowance band{Hz) Abort
£.00 0.00

Alarm lower(dB)  Allowance band(HE) Alam
-3.00 0.00

Use Alam Use Lower limit Symmetric upper/lover mit

Freq. ratio 20 = timeg  Lewvel ratio 200 = dB  Band width 3000 = Hz
Bbort Blarmn

Upper 600 e 300 e

Lower 600 — g 300 = g

Allowance band 000 5y 000 5 g

1-18
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< Step 27 >

Press the [Next] button.

e

) New definition - K2/Randem
File(F} Test definition(T) Operation(P) Edit(E] Display(V) V

|Ir— S e S
I I
Simple Open  Test save Print p
Reference Lewvel FRezponze

- - mV ms

Test definition

Definition Information
-3 IO Configuration
-4 Excitation Syst®
--§3 Fundamental/Control
-3 Excitation system setting
(-4 Control Reference

49 ROR Marrow Band Swept Random Reference
-] Input channel

----- | Data Save Condition

..... | Safety check

----- | Amplitude prebability density analysis

1-19



< Step 28 >

Select ‘Ch. 1’ and specify as ‘Control’. And select ‘Ch. 2 and specify as ‘Monitor’.

Input channel configuration

MNo. Channel name
1 Chl

Assignment
000-Ch1

Senstivity
3.0pC/m/ed
3.0pC/m/s?)

Input type
Charge input (1 mv/pC) +

Charge input {1 mv/pC)

Polarity

Type
Control
Monitor

e monitoring  PSD montoring  Limit

(7 ]
dd...
ete

Maritar -

TEDS Update(T]

/

o]

[ Cancel

/
[ Refer ]X Fiegister ]
/

< Step 29 >
After completing the test definition, press the [OK] button.

P A4
L 4

Input channel configuration

No. Channel name
1 Chi

Assignment  Sensitivity
000-Ch1 3.0pC/im/s2)
000-Ch2 3.0pC/im/53

Input type Polarity
Charge input {1 mv./pC) +

Charge input {1 mv/pC)

Type
Control
Moritar

ms monitoring  PSD monitoring  Limit

LChange...

= I
.cn =
z :

E

=
=]
3
=
=1

-

TEDS Updats(T)

Refer Riegister k Cancel




< Step 30 >
Press the button of [Next].

I

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

SR LS

L

Mew Simple Open  Test save Print Pr

Fefersnce Lewvel Response

- - mV ms

Test definition

| Test Definition Information

49 O Module Configuration

&) Excitation Systern Information

ﬂ Fundamental/Contrel Condition

49 Excitation systern setting

#-4%9 Control Reference

43 ROR Marrow Band Swept Random Reference
-9 Input channel

----- | Data Save Condition

----- | Safety check

----- | Amplitude probability density analysis




< Step31 >
Select ‘Not save’ and press the button of [OK].

Data Save Condition @

) Save @ Mot zave

W&itinn folder

Refer...
0o /
<

@ Save the test file name az a prefis.

Sequence number

Beginning value 1
tin. digitz number 3=

Periodic save

Auto-zave at each sweep turmnover,

Save at testing completion,

oK ‘Q Cancel |

< Step32 >
Press the button of [Next].

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

N !B <=

Ilf_" —— I el
I I
Simple Open  Test save Print Pr
Feference Lewvel Responze

- - mV ms

i Test definition

| Test Definition Information

Mext —_ . .
o2 — -9 Y0 Module Configuration
° -3 Excitation System Information
[ --4£) Fundamental/Control Condition
Change -4 Excitation system setting

-9 Control Reference

--4£) ROR Narrow Band Swept Random Reference
-9 Input channel

-4 Data Save Condition

----- | Safety check

----- | Amplitude probability density analysis




< Step33 >

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

[OK].
Safety check definition
[] Frequency range €= Hz
Ewcitation farce check
Specimen mass Table mazs 00 =
L A4
v Fixt Oth 00 =
o ‘ . IXILrE  mass kg Bl Mazs - -
@ Armature mass 740
< Step34 >
The definition is completed.
) New definition - K2/Random o= | ==
File(F) Test definition(T) Operation(P) Edit(E} Display(V) Window(W) Option(O) Help(H)
T 19— o
S BB P P Bt X ¢ ||
\ i L ! | : -
MNew Simple Open  Test save Print Preview Ope. start
Reference Lewvel Fesponse Drive Drrive Lirnit Alaimn Abart

@ @ @@

_

mYy ms

Test definition

Test ROR o
&) /0 Module Configuration E:cS gpsfem Config.  Single shaker
-4 Excitation System Information " y. g g . E
/ -4 Fundamental/Control Condition Continuing xc. data Nt existing
-4 Excitation system setting Module Configuration
49 Control Reference
&) ROR Marrow Band Swept Random Reference Module ID Module type
-4 Input channel 0oo 4ch /0 module TYPE Il
-4 Data Save Condition
& Safety check Excitation System Environment
.| Amplitude probability density analysis Exc. System Info. System1
Output channel
Maodule ID Ch
000 Ch1
Initial output voltage 30.0 mV ms
Armature Mass 74.0kg
Rating Infoermation
Control freq. range 0.00 <==>2600.00 Hz
Rated Force Acceleration
SINE 740 kN 0p 1002.0 m/s? 0p 2
- l‘\AlIr‘\"Ir'\ll A MK Fane T I o Y -3 rf\
2019/ 4/16 13:06:48 Test definition is completed.
2019/ 4/16 13:06:48 The required force [6.0707 kM ms]
HE O H A
Test definition is completed. CAP NUM 4/16/2019 13:07:07




< Save of test >
<Step 1>

Press the button of [Test save].

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

Simple

Reference Lewvel R ezponze

- - mV ms

Test definiticon @l—

S } Test Definition Information

--4) /O Module Configuration
-4 Excitation System Information
/ ‘E’ Fundamental/Centrel Condition
--4) Excitation system setting
-3 Control Reference
-3 ROR Narrow Band Swept Random Reference
-4 Input channel
-4 Data Save Condition

-4 Safety check
-] | Amplitude probability density analysis

<Step 2>

Input a name in ‘File name’ and press [Save].

Recent Places

Desktop

=l
Libraries
LY

Computer

@

] m
Metwork /

ﬂ Save As @
Savein: | || My Documents ~- @ ¥ o
== Marme ‘ Date modified Type Size
"“}*‘ Mo items match your search.

File name: [ TestRor -
Saveastype: | ROR Test Defintion Fie("rord) -]
Cormrnent




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

<) New definition - K2/Random

File(F) Test definition(T) Operation(P) Edit(E) Display(V) Window(W) Option(0) Help(H

R =y . 0
~ llr&..d* % — (v - 14N -
A i ! == i %
MNew Simple Open  Test save Print Preview
Reference Level Responze Drive Drrive Lirnit Alaimn Abart
@ @@ @
dB mV ms

Test definition

Reference

&) Test Definition Information Testiype ROR |~
£ 1/0 Medule Configuration Exc. System Confi Single shaker
&) Excitation System Information . y. N g . =
/ -4 Fundamental/Control Condition Continuing exc. data - Not existing
. ) Excitation system setti N
o c:r:tarolf';;);;r:: nd Module Configuration
.49 ROR Marrow Band Swept Random Reference Module ID Madule type
54 Input channel 0oo 4ch /0 module TYPEI
.4 Data Save Condition
4 Safety check Excitation System Environment
.|| Amplitude probability density analysis Exc. System Info. System1
Output channel
Maodule ID Ch
000 Ch1
Initial output voltage 30.0 mV ms
Armature Mass 74.0kg
Rating Information
Control freq. range 0.00 <==>2600.00 Hz
Rated Force Acceleration
SINE 740 kN 0p 1002.0 m/s?0p 258
v | l‘\AlIr—\"Ir'\ll TA NI Fane T I o Sy -3 'ﬂ
2019/4/16 13:06:48 Test definition is completed.
2019/ 4/16 13:06:48 The required force [6.0707 kN ms]
HE @O H S
Test definition is completed. | | CAP MNUM 4/16/2019 13:09:26




<Step 2>
Press [Start].

When [Start] is pressed, Initial loop check and Initial equalization are automatically operated.

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

P A4
<

7 TestRor.ror2 - K2/Random

= - ?

Test cave Datasave Print Preview
Reference Lewvel Respanze Drive Elspsed time
-10.00 0.0 0.0 0:00-00
dB m/s?ms mV ms

File(E} Test definition(T) Operation(P) Edit(E) Display() Window(W) Option(Q) HelpiH)

xX

Ope. end

| >
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Drive Lirnit Alarm Abart ECO

e e eee

Reference/Response |Operation status
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<Step 3>

The sweeping of narrow band random is operated at the initial excitation level (-10 dB in this example)

when the initial equalization is finished.

Test time is stated to be counted without concerning about the excitation level when the sweeping

operation is started.

To start the narrow band random control and timer after the excitation level has reached 0dB, check

“Start Sine tones/NBRs control from 0dB” in the Fundamental/Control Condition.

7 TestRor.ror2 - K2/Random
File(E) Test definition(T) Operation(P) Edit(E) Display() Window(W) Option(Q) Help(H)
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— [— 3
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0:00-21
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< Step 4 >
The test operation is completed when the specified test time has passed.

The system returns to the test definition mode by pressing of [Operation end] button.

P A4
<

©7 TestRor.ror2 - K2/Random
File(F) Testdefinition(T) Operation(’) Edit(f) Display(y) Window(W) Option(Q) Helgd
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1.3 Extended ROR Test
< Example >
An example of ROR test is described as below ;

(Adopt the maximum values in synthesizing the broad band random and relevant narrow band random.)

[Reference pattern]
< Broad Band Random Reference >
Broad band random is specified to have an intensity of 50 [(m/s*)rms] having the PSD shape as in the
below between 10 [Hz] and 1000 [Hz].

PSD level
[(m/s?)%/ Hz]
A

Slope : 6 [dB/oct]

v

10 100 1000
Frequency [Hz]

< Narrow Band Random Reference 1 >
The PSD of 3 [Hz] band width for sweeping the range of 30 [Hz] to 50 [Hz] along the dashed line
shown in the figure below.
Sweep rate : 1.000 (Hz/sec) [Linear sweep]
Times of double sweep : 5 times from the forward (double-sweep)

PSD level

[(m/s?)*/ Hz]
A
2 ; i‘ - |
| :| ': I
: ! I !
R M .
f o o I
',\ N ! I
A ¥ |
I ' : : ! |
I ' : : ! 1
I ' : : ! 1
1 ! 'y L >
30 35 40 50
35.1 40.1

Frequency [Hz]



< Narrow Band Random Reference 2 >
The PSD of 5 [Hz] band width for sweeping the range of 100 [Hz] to 200 [Hz] along the dashed line
(50 [(m/s*)rms]) shown in the figure below.
Sweep rate : 0.500 (octave/min) [Log sweep]

Times of double sweep : 2 times from the backward (double-sweep)

PSD level
[(m/s?)%/ Hz]
A

>-————

n
>

Ol = = - - -

Frequency [Hz]

< Narrow Band Random Reference 3 >
The PSD [Fixed] of 100 [Hz] band width, center frequency of 500 [Hz] and with a constant level of
10 [(m/s?)*/Hz].
Test time : 00:10:00

[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, ‘Inputl’).
Also, the rating information of excitation system has already been registered in Excitation System

information (in this example, ‘Samplel’).

[Information of specimen]

Specimen mass : 10[kg]
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< Procedures >
<Step 1>

Press the button of [New] to start new definition.

“¥ K2/Random

Simple Open

Reference Level

File(E} Test definition(T) Operation(P] Edit(E)

Rezponze

Display(d)  Window(

Drrive

mV ms

<Step 2>
Select the item of ‘Extended ROR test’ in Test type.

Test type selection

0000 Test lppe
(O RANDOM
(JS0R
(O ROR
sl

Ewcitation System Information

Sample1

[ Input Enwironment Infarmation

Input 1

QK. Cancel
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< Step 3>
Select an Excitation system from the list of ‘Excitation system information’.
>

Test type selection

Test type

() RANDOM

(O 50R
O ROR

Excitation System Infarmation

X3

[ Input Environment Information

Input 1

ak. Cancel

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

from the list.

Test type selection

Test tupe

() RANDOM
() SOR
(OROR

Excitation Spstem [nformation

Sample1

/El Input Ervironment [nfarmation

QK. Cancel
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<Step 5>

Press the [OK] button.

< Step 6 >

Test type selection >

Test type

() RANDOM

Input Emvironment Information

/oe

ak. A/Eancel

Press the button of [Next] to go to the next definition.

P A4

“¥ Mew definition - K2/Random

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

Mew Simple Open  Testsave Print Preview

Reference Level Rezponze Diive

- - T 1'.,!' Mms
\ﬁ Test definition

Mext

/

e

[ Test Definition Information

&) 1Y0 Module Configuration

&) Excitation System Information

| Fundamental/Control Condition

| Excitation system setting
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<Step 7>
Input the value to ‘Frequency range’ as 1000Hz.

P A4
<

Fundamental/Control Condition

[Frequency range ~ | Hz | Contral frequency Iines Max observation freq | 100000 © ok,
Delta f Hz Frame time = Cancel

Refer
Controlled variable |ACCE|EIE’EiDﬂ v| ||T|.-"l32 v|

Regizter
Hweraging parameters b | 4| =3 | E| = | 120 poF
E qualization mode Nomal w Dretailed definition(C)...

Laop check Nomal | | Detailed definition(T]...

Initial output level - dp  Levelincrement 200|== 4p [ Star Sine tores/NERs control from OdB

'

jary

(=]

(=]

(=]
4 F

] Auto-start
Shutdown time 500.0 oE Observation freq. can be set within the Feference freq. range anly.
< Step 8 >
Input the value to ‘Control frequency lines’ as 400.
000
<

Fundamental/Control Condition

Frequency range | 1000.00 ~ | Hz [Control fraquency lines Max. obzervation freq. 100000 = oK

Delta f 125 Frame time 800.0 g Cancel
Refer
Controlled variable |ACCE|EIE’EiDﬂ v| ||T|.-"l32 v|
Regizter
Hweraging parameters b | 4| =3 | E| = | 120 poF

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

Laop check Nomal | | Detailed definition(T]...

Initial output level Level increment 200|== 4p [ Star Sine tores/NERs control from OdB

] Auto-start

L
=
=]
=
4
=%
m

Shutdown time 500.0 | = o Observation freq. can be set within the Feference freq. range anly.
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< Step 9 >
Press the [OK] button. X

Fundamental/Control Condition

Frequency range | 1000.00 ~ | Hz Controlfrequencylines Max. obzervation freq. 100000 = oK

Delta f 125 14z Frame time 8000 o Cancel
Riefer

Cortralled variable |ACCE|E|EﬂUn v| |I'I'I:'“s2 v|

Regizter

Averaging parameters M | "1| = E | E| S | 120 poF

Equalization mode Detailed definition(C]...
Loop check Detailed definition(T]...

Initial output level 000 = 48 Levelincrement 200 | == 4p [ Stat Sine tones/MERs control from 0dB

] Auto-start
Shutdown time 500.0 | = ms Obsgervation freq. can be zet within the Beference freg, range only.
< Step 10 >

Press the button of [Next] to go to the next definition.

S Mew definition - K2/Random
File(F) Test definition(T} Operation(P] Edit(E) Display(d] Window(

|
Mew Simple Open  Testsave Print Preview

Diive

Reference Level Fezponze

- - mV me

Test definition

[ Test Definition Information
.49 170 Module Configuration

/ tj Excitation System Information

----- 9 Fundamental/Control Condition

.| ] Excitation system setting
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<Step 11 >
Press the [OK] button.

Excitation system setting x
| nitial output valtage 30.0 : mV mms
Cancel
Clipping
[] Clipping by crest factar
Output waltage limit value 10000.0 : =y
Abort ratio 500 | =
HPF | Awto w

< Step 12>

Press the button of [Next] to go to the next definition.

A4

N— ' =
™ 5 J—'—' —
| A 4Ir_ | {
Simple Open  Testsave
Reference Level Rezponze

“Y Mew definition - K2/Random

File(E] Test definition(T) Operation(P} Edit(E) Displayd] Windowi

mV ms

ﬁ Test definition

Next [ Test Definition Information
Y 170 Moedule Configuration

/ ﬂ Excitation System Information

&) Fundamental/Control Cendition

..... &) Excitation system setting
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< Step 13>
Select the item of ‘Break point’ in PSD definition type. And press [PSD definition].

Reference PSD it

Acceleration mJs®ms
Welocity mys ms
Dizplacement MM ms

PSD definition type:
(®) Break paint PSD

() Measued PSD

(O Measured Waveform

Heference definition[E)...

Tolerance definition[T]...

Response rmg manitoring
Abort check

Refer
Fielative upper limit O = Register
Fielative lower limit O S aK
Abzaolute lewvel | s Cancel

< Step 14 >
Click and select ‘Level’. Input the values to ‘Frequency’ as 10 [Hz] and ‘Level’ as 1 [(m/s?)*/Hz]. And
press the [Add] button.

Break point PSD definition d

Frequency({Hz) Level/Slope

Idnit of zlope Delete m/s° ms mz change(RB)

Break point

Freguenc 10.00 = Hz
Q{*"E' Oser [ 10] (mystpz

Cancel
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< Step 15>
Click ‘Slope’ and select ‘dB/octave’ as the unit. Input the values to ‘Frequency’ as 100 [Hz] and ‘Slope’
as 6 [dB/octave]. Then press the [Add] button.

Break point PSD definition d

Frequency({Hz) Level/Slope

PSS A4
1)

Idnit of zlope Delete m/s° ms mz change(RB)

Break point

Frequency : Hz
OLeveI;)SIDp i dBjoctave

Cancel

< Step 16 >
In the same way, click ‘Slope’ and select ‘dB/octave’ as the unit. Input the values to ‘Frequency’ as
1000 [Hz] and ‘Slope’ as 0 [dB/octave]. Then press the [Add] button.

Break point PSD definition X

Frequency(Hz) Level/Slope
10.00 1.0 (m/=2/He 1000.0 (m/s2%/Hz

100.00 6.0 dB/octave

100.0

10.0

108

mz change(R)

000 1tk af =l WB/octave ‘ Dielet
1)

@ Break point
Frequenc 1000.00 | == iz

- ak Cancel
() Level Slop ~ dBjoctave Change
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<Step 17>

Press the button of [rms change].

Break point PSD definition >
Frequency({Hz) Level/Slope
10.00 1.0 im/s?R/Hz (/=22 He
100.00 6.0 dB/octave 10000

1000.00 0.0 dB/octave
100.0

10.0

0.10
10.0Hz 100.0 1000.0

Lrit af slope Delete 3031145 myjg? e

Break point

- Add
Frequency 1000.00 == Hz fat 0o
(O Level @ Slope < dBjociave Change Ok Cancel A4

< Step 18 >
Click and select ‘New rms value’. Input the values to ‘New rms value’ as 50 [(m/s?) rms] and press the
[OK] button.

rms change >
Original rms value 303.1145 e e
Change
/) Mew mz walue () Ratio
X [ SO mygzems
°C)
O Carca
P X3
©
°f1)
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< Step 19 >
Press the [OK] button.

Break point PSD definition d
Frequency({Hz) Level/Slope
10.00 2 721e-2 im/s22/Hz 100 {m/s22/Hz
100.00 6.0 dB/octave

1000.00 0.0 dB/octave

1.000e-1

1.000e-2

1.000e-3
10.0Hz 100.0 1000.0

Idnit of zlope Delete 50.0 m/s° ms mz change(RB)

Break point

Frequency 1000.00 | == Hg Add
() Level (®) Slope . dBjoctave Change




< Step 20 >

Press the button of ‘Tolerance definition’.

Reference PSD

1.000e-1

1.000e-2

1.000e-3
10.0Hz 100.0 1000.0

Response rms monitoring
Abort check Alarm check

Relative upper limit O = dB
Relative lower limit O = dB
Absolute level O = my/s? ms

Acceleration S0.0170 g2 e
Welocity 1514e-2 m/s ms
Displacement 01384 i ms

PSD definition type
(@) Break point PSD

() Measured PSD

PSD definition(E]...

: Talerance definition(T]...

Refer
Fiegizter
ok

Cancel

P [ X 4
<
< Step 21 >
Press the [OK] button.
Tolerance definition
Define the alarm line. Uze the lower limit line.
Upper limit ey e Allowable band widh Lzl

Abart check | B-DD|: dB | _E'DD|: db : Hz
Slarm check | 3-DD|: dB | '3'DD|: dB : Hz

DetaledD] »>

0%




< Step 22 >

Press the [OK] button.

Reference PSD

1000 {322/ Hz

Acceleration 50.0170 m/s? ms
‘elocity 3514e-2 my/s ms

100
Dizplacemert 01382 e
1.0
PSD definition type
i (®) Break point PSD
1.000e-2 () Measured PSD
1.000e-3
FSD definition(F)...
1.000e-4
10.0Hz 100.0 1000.0 Tolerance definition(T)...
Fesponze ms monitaring
Abart check Alarm check Refer

Frelative upper limit
Relative lower limit

Abzolute level

O = dB Register
o[- o

O S m/s% ms Cancel

< Step 23 >

Press the button of [Next] to go to the next definition.

P A4

“1 Mew definition - K2/Randem

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

Mew

S —
5 =0 9 <}

L L
Simple Open  Testsave Print Preview

Reference Level Rezponze Diive

- m - mV ms

Test definition

[ Test Definition Information
4 1/0 Module Configuration

tj Excitation System Information
tﬁ' Fundamental/Ceontrel Condition

) Excitation system setting

+ﬁ Control Reference
| ] Extended ROR Narrow Band Swept Random Reference
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< Step24 >
For the “synthesize mode” for random PSD, select MAX and press the [Define] button.

Extended ROR narrow band random reference

Synthesize mode Tolerance oK.
[ Sweep lower limit
*@ 434 (CI5UM Use Alarrm Use Lower lirmit Symmetric upper/lower limit Cancel
[ Sweep upper limit
Element Frequency range[Hz] s value[m/s2 ms] Sweep mode  Sweep direction  Band width[Hz] ~ Sweep rate Test time Refer(R].
Reagister(G)
Delete(D)

ROR narrow band random reference

Marrow band profile Undefined DefinelE]... Clear(L] Addia)
« | | Forward-double w Change(C]

Swige

a
P A4 )
PA . . Band widh [ FEw
@ Sweep rate | = ‘Udave;’min v|
min/single-sweep

Test time By double sweep counts -

- | doublesweep

[

Sweep pause time

[ %etting of sweep start freq.

Tolerance
Aot Blarm

Upper | 00[[2 4p | 30| 4p

Lower \ 0 gy | 300 4| 4

Alowance band | pm|= | 0w 4,




< Step25>

Define the Narrow Band Random Reference 1.

Enter the frequency and level as shown in the table below and then press the [Add] button.
After adding all combinations, press the [OK] button.

Frequency[Hz] | Level[(m/s®)*/Hz]

30.0 2.0

35.0 2.0

35.1 1.0

40.0 1.0

40.1 2.0

50.0 2.0

Break point PSD definition >

Frequency(Hz) Level/Slope
30.00 2.0{m/s32/ Hz 100 (m/s%Hz
35.00 2.0{m/s32/ Hz ’
3510 1.0 [m/s22/Hz
40.00 1.0 /522 Hz

40.10 2.0 {m/s2/Hz
I 2.0 [m/s%2/Hz

10

0.10
30.0Hz 40.0 50.0

nit af slope Delete 5.9151 m/s® ms mz change(R]

Break paint

Frequency 50.00 == g Add
@Level Oioee [ 20]2 sz Change Cancel

L X d
M
©




< Step26>
Set the conditions for the Narrow Band Swept Random Reference 1 as shown in the figure below.
+ Set the ‘Sweep mode’ to ‘Linear’ and ‘Forward double’.
+ Set the ‘Band width’ to ‘3 [Hz]".
+ Set ‘Sweep rate’ to ‘1 [Hz/sec]’.
+ Set the ‘Test time’ to ‘By double sweep counts, 5 [double-sweep]’.

Press the [Add] button.

Extended ROR narrow band random reference X
Synthesize mode Tolerance oK.
[ Sweep lower limit
(®) Max (CI5UM Use Alarm Use Lower limit Symmetric upperlower limit Cancel
[ Sweep upper limit
Element Frequency range[Hz] s value[m/s2 ms] Sweep mode  Sweep direction  Band width[Hz] ~ Sweep rate Test time Refer(R)...
RegisterG).
P A4
L4
Delete(D]
ROR narrow band random reference
Marow band profile Defined DefinelE]... Clear(L) AddA)

/32R/H;
ﬂweep mods ‘ Linear v| | Forward-double v| \ 100.0 (R Change(C]
Band width : Hz

10| [Hessee ~]

03333 .
min/single-swesp
Test time By double sweep courts -
- ~ | doublesweep
Sweep pause lime 0:00:00 =

[] Setting of sweep start freq

Sweep rate

Tolerance

Abort Alarm
Upper ‘ E.DD|: e |
Lovier [ 0 g |

\A\Iowanceband ‘ DDD|: Hz |




<Step27>

Next, define the Narrow Band Random Reference 2.

Press the [Define] button.

Extended ROR narrow band random reference

Synthesize mode

Tolerance ok
[ Sweep lower limit
(@i ) 5UM Use dlam Use Lower limit Symmetric: upper/lower limit -
[ S weep upper limit
Blement Frequency range[Hz] msvaluelm/s2ms]  Sweepmode  Sweep direction Band width[Hz] — Sweep rate Test time Refer(R]...
1 30.00- 50.00 55151 Linear Forwarddouble  3.00 1.0 Hz/sec 5 doublesweep -
Register[G)...
P A4
<
Deletell]

ROR narow band random reference

Marmow band profile Undefined DefinelF]... Clear[L] Add(a)

Sweep mode | Log v‘ | Forward-double v‘

Band width |:| = Ha

Sweep rate | : octave/min ~
min/single-sweep

Test time By double sweep counts -

l:l ~ | doublesweep

Change(C)

Sweep pauze time

[ Getting of sweep start freq.

Tokrancs

Bbart Alem
Upper | 500t gp | 300 g
Ly [ 80 g [ 31 g
Alloznce band | W)y, | 0o




< Step28>
Enter the frequency and level as shown in the table below and press the [Add] button.

After adding all combinations, press the [rms change] button.

Frequency[Hz] | Level[(m/s®)*/Hz]

100.0 1.0
200.0 1.0
Break point PSD definition x
Frequency{Hz) Level/Slope
100.00 10 [msz}%"Hz 10,0 'm/s2R/Hz

1.0 [m/s22/Hz

1.0

0.10
100.0Hz 1500 2000

nit of slope Delete 10.0 m/s? ms mz change(R]

[ Break point

Frequency 20000 |2 1, fidd
(®) Level () Slope : (meSz]lefHZ LChange




< Step29 >
Click and select ‘New rms value’. Input the values to ‘New rms value’ as 50 [(m/s?) rms] and press the
[OK] button.

rms change >

Original rms value 10.0 m/s2rms
Change

Mew mz value () Ratio

/| [ .
50.0

- m,/s2 rm=

© Cance

< Step 30 >
Press the [OK] button.

Break point PSD definition X
Frequency(Hz) Level/Slope
100.00 25.0 [msf}ir'Hz 1000 m/s?2/Hz

25.0 [m/s2e/Hz

10.0

1.0
100.0Hz 150.0 2000

Urit of slope Delete 50.0 m/s® ms imz change(R)

Break paint
Frequency 20000 = s fdd
@® Level O Slope 280|= (m/s?R/Hz Change Cancel




<Step31>
Set the conditions for the Narrow Band Swept Random Reference 2 as shown in the figure below.
+ Set the ‘Sweep mode’ to Log’ and ‘Backward double’.
+ Set the ‘Band width’ to ‘50 [Hz]".
+ Set ‘Sweep rate’ to ‘0.5 [octave/min]’.
+ Set the ‘Test time’ to ‘By double sweep counts, 2 [double-sweep]’.
Press the [Add] button.

Extended ROR narrow band random reference X

Synthesize mode Tolerance: oK.
[ Sweep lower limit

Use Alarm Use Lower limit Symmetric upper/lower limit

[ Sweep upper limit (e
Element Frequency range[Hz] s value[m/s2 ms] Sweep mode  Sweep direction  Band width[Hz] ~ Sweep rate Test time Refer(R]
1 30.00 - 50.00 59151 Linear Forward-double ~ 3.00 1.0 Hz/sec 5 double-sweep
Register(G).
° L A4
<
Delete(D]

ROR narrow band random reference

Marrow band profile Defined DefinelE] Clear(L)

/s B21H;
meap mode ‘ Log \,| | Backward-double \,| \ 1000.0 R ChangelC)

Band width 5000 =

Sweep rate 050 = Ioc‘tave/‘n'm—vl
20 100.0
min/single-sweep
Test time By double sweep counts v

2

~ | doublesweep

- 100
Sweep pause time =

[ Setting of sweep start heq

Tolerance

Abott Alarm o
Upper \ s.DD|; 0 | 3DD|: i
Lower [ €00 5 gg | 30 g

0.0

Q\Iowance band ‘ I}-DD| S | I}DD| S Hyk 100.0 Hz




<Step32>
Next, define the Narrow Band Random Reference 3.

Set the ‘Sweep mode’ to ‘Fixed’ and press the [Define] button.

Extended ROR narrow band random reference

Synthesize mode

Tolerance
[ S weep lower limit ol
[@FI Use Alaim Use Lower limit Symmetric upperower limit
[ Sweep upper limit ezl
Element Frequency range[Hz] s value[m/s2 ms] Sweepmode  Sweep direction  Band width[Hz] ~ Swesep rate Test time Refer(R]
1 30.00- 50.00 55151 Linear Forwarddouble ~ 3.00 1.0 Hz/sec 5 double-sweep
2 100.00 - 200.00 50.0 Log Backward-double 50.00 0.50 octave/min 2 double-sweep Register[G)...

'S4
L 2

<
(1)

Delete[D]
ROR narrow bandWandom reference
MNarrow band profile Undefined DefinelE) Clear(L) Addla)
Sweep mode V‘ | Forward-double V‘ Change(C]
Band widh [ HEw
Sweep rate | 2 |octave/min ~
min/single-sweep

Test time By double sweep counts ~

+ | double-swesp

[ ]

Sweep pause time

[[] Sefting of sweep start freq

Tolerance

Abort Alzim
Upper | st g | 30|
Lawer [ €00 > 4 | XTI
Hlowance band | 000]f y, | =]

1-50



<Step33>

Enter the frequency and level as shown in the table below and press the [Add] button.

After adding all combinations, press the [OK] button.

Frequency[Hz]

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

450.0(=500.0-100.0/2)

10.0

550.0(=500.0+100.0/2)

10.0

Break point PSD definition

Level/Slope

10.0 (m./s%R/Hz
10.0 (m/s%R/Hz

Frequency(Hz)

10.0

1.0
450.0Hz

500.0 550.0

Delete

316228 mfs?me

mz change(R]

Break paint

Frequency : Hz

(®) Level () Slope 10.0

> (mis¥3Hz

Add

LChange
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< Step34>
Set the ‘Test time’ to ‘By time, 00:10:00” and press the [Add] button.

Extended ROR narrow band random reference

Synthesize mode Tolerance
[ S weep lower limit
[@FI Use Alaim Use Lower limit Symmetric upperower limit
[ Sweep upper limit
Element Frequency range[Hz] s value[m/s2 ms] Sweepmode  Sweep direction  Band width[Hz] ~ Swesep rate Test time
1 30.00- 50.00 55151 Linear Forwarddouble ~ 3.00 1.0 Hz/sec 5 double-sweep
2 100.00 - 200.00 50.0 Log Backward-double 50.00 0.50 octave/min 2 double-sweep
XY
AR
ROR narrow band random reference
MNarrow band profile Defined DefinelE) Clear(L)
/s22/H
Sweep mose LT
100
Test time
10
Tolerance
Abort Alarmn
Upper | S.DD‘ = 3.DD| =
Lower | 600 > 4 | 300 4
Allowance band 0.00 = 0.00|= L
o [ w o

0k

Cancel

Refer(R).

Register[G)...

DeletelD]

Change([C]
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< Step 35>

Press the [OK] button.

P A4

Synthesize mode

Extended ROR narrow band random reference

[ Sweep lower limit

O 5UM

[ Sweep upper limit

Tolerance

Use Alarm Use Lowaer limit

Symmetric upper/lower limit

l:l s double-sweep

Sweep pause time

[ Setting of sweep start heq

Tolerance

Aot Hlam
Upper 600[1 45 | 30
Lower [ 600 4p | am :
Sllowance band | 0=y, | e

dB

dB

Hz

Elemert Frequency range[Hz] rmms value[m/s2ms]  Sweepmode  Sweep direction Band width[Hz] ~ Sweep rate Test time
1 30.00 - 50.00 59151 Linear Forward-double ~ 3.00 1.0 Hz/sec 5 double-sweep
2 100.00 - 200.00 500 Log Backward-double 50.00 0.50 octave/min 2 double-sweep
3 450.00 - 550.00 316228 Fixed 0:10:00
ROR narrow band random reference

Marrow band profile Undefined DefinelE] Clear(L]

Swesp mode ‘ Log \,| | Forward-double \,|

Band width =

Sweep rate I 2 |octave/min ~

min/single-sweep
Test time By double sweep counts ~

Caneel

Refer[R).

Register(G).

Delete(D]

Add(a)

Change[C]
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< Step 36 >

Press the button of [Next] to go to the next definition.

#X Mew definition - K2/Random

File(E] Test definition(T) Operation(P] Edit(E) Display(d] Windowd

BRSS9

L I [ L ' - ]

Simple Open  Testsave Print Preview
Reference Lewvel Rezponze Drive

my ms

r— Test definition
3
"NE:-:I | Test Definition Information
_ 49 1/0 Module Configuration
- -9 Excitation System Information
: -4J Fundamental/Control Condition
léhange 49 Excitation system setting
[+-&9 Control Reference
49 Extended ROR Marrow Band Swept Randorm Reference
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< Step 37 >

Select ‘Ch. 1’ and specify as ‘Control’. And select ‘Ch. 2’ and specify as ‘Monitor’

Input channel configuration
No. Channel name Assignmert  Senstivity Input type Polarity Type me monitoing  PSD monitoring  Limit add
D00-Chi 3.0 pCrm/s? Charge input (1 mV/pC) Mot used =
2 Ch2 000Ch2 3.0pC/m/sd) Charge input (1 mV./pC) + Mot used
LChange...
Dielete
009
<
Ok
Input sensitivity loading Fiefer Fiegister Cancel
< Step 38 >
After completing the test definition, press the [OK] button.
Input channel configuration x
No. Channel name Assignment  Sensitivity Input type Palarity Type me monitoing  PSD monitoring  Limit add
1 Chi 000-Ch1 3.0pC/m/s) Charge input (1 mV/pC) + Control =
2 000-Ch2 3.0 pC/ ) Charge input (1 mV./pC) Manitor
LChange...
Delete

(1)

TEDS update(T]
0K
Input senzitivity loading Refer Reqister Cancel
P A4
<
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< Step 39 >
Press the button of [Next].

#¥ Mew definition - K2/Random

MNew Simple Open  Test save

Feference Lewvel Rezponze

- - my s

File(E} Test definition(T) Operation(P) Edit(E)l Display(d] Window(W)

— Test definition

3|
/Nert [] Test Definition Information

-4 1/0 Module Configuration
0090 / ) Excitation Systern Information
/ - Fundamental/Control Condition

- Excitation systern setting
#-%9 Control Reference
) Extended ROR Marrow Band Swept Randorn Reference
-9 Input channel
----- | Data Save Condition
..... | Safety check
----- | Amplitude probability density analysis

e
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< Step40 >

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

() Save

Data Save Condition

Zify desgtination folder

Save the test file name as a prefis.

Sequence number
Beginning walue

tin. digitz number

Periodic zave

Save at tegting completion,

Fiefer...

1=
33

ak Cahicel

< Step41 >
Press the button of [Next].

X

Nt

&4 Mew definition - K2/Random
File(F} ~Test definition(T) Operation(P] Edit(E] Display(V] Window(W)

S (7 > R
Mew Simple Open  Test save Print Preview
Reference Lewvel Fezponze Drive

--

mV ms

’i Test definition

[] Test Definition Information

49 1/0 Module Configuration

- Excitation Systern Information

t‘j Fundamental/Cantrel Condition

-4 Excitation systern setting

F-4) Control Reference

4§ Extended ROR Marrow Band Swept Random Reference
#-4%3 Input channel

) Data Save Condition

- | Safety check

- | Amplitude probability density analysis

/

[
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< Step42 >

Select ‘Excitation force check’ and input the value as ‘Specimen mass

: 10 [kg]. And press the button of

[OK].
Safety check definition x
& -
[ Frequency range = == + Hz (]
E xcitation force check Cancel
ECimEn mazs [ = kg| Table mass ~ kg
- kg 0 kg ;
Reagizter(R)...
: Tatal :
kg kg Refer(F]...
0000
(1)
< Step43 >
The definition is completed.
@F Mew definition - K2/Random - ]
File(F) Test definition(T) Operatlon(P Edit(E) Display(V) Window(W) Option(Q) Help(H)
| N= i
—_ ll,&..d— ﬂ L, % - 144 -
New S\mple Open  Test save Print Prewev;r Ope. start
Feference Level Responze Drive Dirive Linit Ailarm Abort
C.J’ CJ’ Cé’ Crf’
dB mV ms
Test definition  Reference
Defimbion e
&) Test Definition Information
&3 10 Module Configuration
&) Excitation System Information
¢ / ) Fundamental/Control Condition
43 Excitation systemn setting
-9 Control Reference
43 Extended ROR Narrow Band Swept Random Reference
-4 Input channel
&3 Data Save Condition
&) Safety check
[ ] Amplitude probability density analysis
2019/ 4/16 01:44:31 Test definiion is completed.
2019/ 4/16 01:44:31 The required force [0.6640 kM mg]
HEDOHH
Test definition is completed. NUM 4/16/2019 01:45%01
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< Save of test >

<Step 1>

Press the button of [Test save].

-
Mew Si
Reference

File(E) Test definition(T) Opegati

B2 CAKZ2Data\ROR_Test.rorex? - K2/Random

Edit(E) Display

S [
% I ]
mple Open
Lewvel Responge Cii

Test definition  Referance

<Step 2>

(5] Te.st Definition Infnrr!ﬂatlon. Testty
49 1/0 Module Configuration Exc. S
4§ Excitation System Information "

el i | Contint
-4 Fundamental/Control Conditi
&) Excitati tem setti

t'j citation system setting Module

[-49 Control Reference N
-4 Extended ROR Marrow Band &

-9 Input channel

Input a name in ‘File name’ and press [Save].

1 Save As

Savein: |

K2Data

=

v @

Quick access

Desktop
o |

Libraries

This PC

w

Metwork

» o @

Mo items match your search,

P A4

1)

File name:

Save as type:

Comment

|ROR_Test

Extended ROR test definition file(® rorex2)

~ Cancel
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< Operation of test >
<Step 1>

Press the button of [Operation start].

X

:'3;} Mew definition - K2/Random

- [m] X
File(F) Test definition(T) Operation(P) Edit(E) Display(V) Window(W) Option(QO) Help(H)
T — - =
- _ [
— = s - =1
VIR ) 59 S W RS ST
! i =g = 4l r—
Mew Simple Open  Testsave Datasave  Print Preview  Feport Quick Ope. start |Ope, end Start Retry Stop Pause  Continue
Reference Lewvel Fesponse Dirive

] - M “'u" ms

Drrive Lirnit Alarm Abort

@e e e

Mext

Change

Add

Delete

Undefined

Test definition  Reference

&) Test Definition Information

&) 170 Module Configuration

&9 Excitation System Information

-4 Fundamental/Control Condition
-4 Excitation system setting

-9 Control Reference

&9 Extended ROR Narrow Band Swept Random Reference
-6 Input channel

-4 Data Save Condition

&P Safety check

.|| Amplitude probability density analysis

20719/ 4/16 01:44:31 Test definition is completed
2019/ 416 01:44:31 The required force [0.6640 kN ms]

HET HEF X

Test definition is completed.

MNUM
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< Step 2 >
Press [Start].

When [Start] is pressed, Initial loop check and Initial equalization are automatically operated. Then, the
test operation is executed at the initial excitation level (in this example, at -10 dB).

P A4
<

“4 C:\K2Data\ROR_Test.rorex2 - K2/Random

File(F) Test definition(T) Operation(P) Edit(E) Display(y) Window(W) Option(O) Help{H)

E= =% r’j

Test save Datasave Print Preview

Reference Lewel Response Drive Elapsed time Drive Lirmit Alarm Abart

20.9608 -10.00 0.0 0.0 0:00:00 C C C‘ C
m/s®ms dB m/s®ms mV ms

Feference/response  Operstion status Level
IR ETEEIE:
e Response
[ 100.0 (V/sFHz 0.0 mj/s?ms o
B Referonce Increment
20.9608 m/s? ms =
4 2.00
e Alarm upper 0 -
I Mlarm lower
I /bortupper ROR Marow Band Randam
I Abortlower o OFF
il i
m X
Waiting for operation start. MUk 1/10/2018  02:56:00
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<Step 3 >
The sweeping of narrow band random is operated at the initial excitation level (-10 dB in this example)
when the initial equalization is finished.

Test time is stated to be counted without concerning about the excitation level when the sweeping

operation is started.

To start the narrow band random control and timer after the excitation level has reached 0dB, check

“Start Sine tones/NBRs control from 0dB” in the Fundamental/Control Condition.

1 ChK2Data\ROR_Testrorex? - K2/Random - ]
File(F) Testdefinition(T) Operation(P) Edit(E) Display() Window(W) Option{Q) Help(H)
= i - ;
e N B
Testsave Datasave  Print Preview Stop Pause
Responge Diive Elapzed ime Diive Limnit Ailarm Abort
vo01s ® 6 @ @
Reference/response Cperation status Lovel
e S o | 1 -10.00
e e e iy o - el = < N
dB
e Response
[ 100.0 m/s7/Hz 209185 m/s?ms 0
_ |Femm Increment
20.9587 m/fs?ms —
2.00
e Alarm upper 0 L4
i Blarm lower
. Abort upper ROR Narrow Band Random
I Abort lower OFF
) id M b
| ®
In excitation. NUM 1/10/2018 02:57:09

The sweeping of narrow band

random is started.
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< Step4 >

Each Narrow Band Random will become OFF when the specified test time has passed.

“F CAK2Data\ROR_Test.rorex? - K2/Random
File(E) Test definition(T) Operation(P) Edit(E} Display(V)

B T ) rj

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

B8 =9 5 -

ﬂ

ok [ | B |l

DOl Q 2 FIF

e Response
18.1013
B Reference
18.0083
e Alarm upper
I mlarm lower
I Abortupper
e Abortlower

10,0 msTRHE m/s? ms

mjs? ms

In excitation. NUM

Test save Datasave  Print Preview Stop Pause
Reference Lewel Response Drive Elzpzed time Dirive Limit Alaim Abort
-10.00 18.1474 0:08:47 6 C C C
d
Refersnce/response Operation status Level
In excitation «
2018/01/10 03:05:39 Loop count 244
/ Elapsed time 0:08:47 (remains 0:01:13) 0
Level -10.00 dB (Increment +2.00 dB) — Increment
Check result Alzrm OK  Abort DK O 7 200
Realtime processing CPU load factor (.74 % (Peak 0.52 %)
ROR Marow Band Randam
Narrow band random ON
OFF
Reference data
18.0083 m/s*ms
Response data
18.1474 m/s*ms
MNarrow band random Frequency[Hz] PSD[(m/s?%H Sweep count Testtime . —
Element 1 30.00 20 Completed 5/5 double-sweep 0.04:21 B d M 5
Element 2 200.00 250 Completed 2 [ 2 double-sweep 0:08:21
Element3 500.00 100 0:08:47/0:1
Tolerance Alarm check Abortchzck
Basic 0.00[ 0.00] 0.00[ /0.00] Hz v
< >
HMH = K
In excitation. MU 1/10/2018  03:05:39
#E CAK2Data\ROR_Testrorex? - K2/Random — m]
File(F} Test definition(T) Operation(P) Edit{E) Display(V] Window(W) Option(Q] Help(H)

Test save Datasave  Print Preview Stop Pause
Reference Lewvel Reszponse Drive Elapsed time Duive Lirmit Alarm Abort
-10.00 0:08:27 i C O C
dB
Reference/response  Operation statls Lewel
evel

Increment

Q7

ROR Marow Band Random

1/10/2018 03:05:19
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<Step5>

The test operation is completed when all Narrow Band Random Test have been finished.

The system returns to the test definition mode by pressing of [Operation end] button.

P A4

#4 CA\K2Data\ROR_Testrorex? - K2/Random

File(F) Test definition(T) Operation(F) Edit(E] Display(V] Window(W) Option(Q) Help(H)

=gy X

Testsave Datasave Print

Preview  Report Quick

Retry
Relerence Level Response Diive Elapsed time Dive Lirvit Alarm Abort
18.0083 -10.00 542 0:10-00 C C C C
m/s? ms dB mV ms
Reference/response  Operation status Level
SN Qe ] W
e Response
i 10.0 /st 181462 m/s*ms
B Reforence Increment
18.0083 mfs?ms
2.00
e Alarm upper
i Alarm lower
N Abortupper ROR Narrow Band Random
I Abortlower oN OFF
izl 2
o ®
Excitation is completed.(Test time is completed.) NUM 1/10/2018 03:07:25
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Chapter 2 Test Definition

This chapter describes the test definition items required to ROR test.
Refer to “Chapter 4 Test Definition” of K2+/RANDOM Instruction Manual about the general definition

items of random tests.
2.1 Fundamental/Control Condition

2.1.1 Start NBRs control from 0dB
(1) Meaning
This value allows the specification of the timing to start the narrow band random control in
ROR test.
Normally, narrow band random control and timer are started after the initial equalization is
finished regardless of excitation level. To start the narrow band random control and timer after

the excitation level has reached 0dB, check “Start Sine tones/NBRs control from 0dB”.



2.2 ROR Narrow Band Swept Random Reference

(1) Meaning

This dialog is for defining the reference of the narrow band random in ROR test (Random on

Random test).

ROR narrow band swept random reference

Fundamental sweep range 10000 =

Test time By double sweep courts

-
7

5.0

Fundamental level - (m/s22/

[ Sweep lower limit

f==b 400.00

Sweepmode  Leg ~  Forward-double -
Sweep rate 10 = octave/min + || Setting o
20 min/single-sweep Sweep pause time

-

5 < doubl
Hz Slope

[ Sweep upper limit

~| Hz

00 =

2=
T

f sweep start freq.

0:00:00 =

e-sweep

dB/decade

-

No.
]

Frequency ratioflimes)

1.0 0.00

Level ratio(dB)

Band width{Hz)
15.00

Abort upper{dB)

Abort lowen(dB)
6.00

Allowance band(Hz) Abort
0.00

Allowance band{Hz) Alarm
0.00

Alam lower({dB)
-3.00

Alarm upper(dB)

6.00 3.00

Use Alarm Use Lower limit

Freq ratio 20 5 hmes  Levelr

Abart
6.00

Upper dB

Spmmetic upperdover fimit

et 200 = e

Alarm

300 [ g

Lawer €00 = 45

Allowance band 0.00 =

300 = 4

000 [=

3000 =

Bland width Hz

ROR test is a vibration test composed by superimposing a broad band random vibration and a narrow

band random vibration with sweeping simultaneously. Therefore, it is necessary to define the

references for a broad band random vibration without sweeping and for the narrow band random

vibration with sweeping. Here, these references are called the broad band random reference and the

narrow band random reference.

This item is for defining the narrow band random reference. The definition of the broad band random

reference is done in Reference PSD definition as same as in a general random test. However, Test

Time is defined in the definition of the narrow band random reference.

Definition items as below are provided in the narrow band random reference ;

(D What range does the frequency component exist between? (Frequency range)

@ How much is the level?

(@ How long does the sweeping operation take? (Sweep rate)

@ How fast is the test time specified for? (Test Time)

The narrow band random waveform is composed by both elements specified according to the

concept of the fundamental and the higher harmonic elements. Each element is controlled to be

synchronized at sweeping (frequency ratio of each elements are kept constant in frequency change).



Narrow Band Random Reference

Sweep Condition Test time, etc.

@@

Higher Harmonic Element 1

Reference of
the narrow band
random signal

The narrow band Higher Harmonic Element 2

random signal

)

Higher Harmonic Element N

The limitations in a narrow band random reference definition are described as below ;
* Number of higher harmonic elements are available up to maximum 32.
+ Each higher harmonic element should be specified to the value under fmax of frequency range.
- Each higher harmonic element should be specified to the value over A f of frequency resolution.

+ Each higher harmonic element should not be overlaid.

< Tolerance Check >

Tolerance check is independently operated to the broad band random components and the narrow
band random components.

The tolerance check for each frequency is operated for either the broad band random or narrow
band random, which has been adopted for the reference level. The number of deviation lines in
each random does not include the results for frequencies that were not adopted for the reference
level.

Definition of Tolerance check is specified for each broad band random and narrow band random.
However, Tolerance of the broad band random is defined in Reference PSD as the same as in an

ordinary random test.

< Duplication of the Level >
When the broad band random reference and the narrow band random reference are superimposed,

the larger value of these levels is adopted as the fundamental level of the current line.



2.2.1 Fundamental sweep range
(1) Meaning

The frequency range as a base of frequency range for sweeping by higher harmonic element is
specified.

The frequency range of each higher harmonic element is defined by the relative value to this
fundamental sweep range. The narrow band random of each higher harmonic element is swept
within the frequency range of each higher harmonic having the center of the band width as a base.
Each parameter as below is denoted for the convenience of explanation ;

fl  : This denotes the lower limit value of the frequency range for the reference narrow
band random signal.

f2  : This denotes the upper limit value of the frequency range for the reference narrow

band random signal.

2.2.2 Sweep mode
(1) Meaning
This item is for specifying the action mode of sweep. Two types of sweep mode are provided.
1. Linear
The sweeping having the sweep frequency f which proportion with the elapsed time t, that
is, the ‘Linear’ sweep is set to operate ;
f=fh+R -t
Proportional constant R means ‘Sweep rate’ and it is defined in 2.2.4 Sweep Rate.
2. Log
This item is set to operate the sweeping having the sweep frequency f that is explained by
the exponential function of the elapsed time t.
f=1fo* exp(R * t)
This type of sweep is called to ‘Log’ which operates the sweep having the proportion of
the elapsed time t to a logarithm of the sweep frequency f.

Proportional constant R means ‘Sweep rate’ and it is defined in 2.2.4 Sweep rate.



2.2.3 Sweep direction
(1) Meaning
When the sweeping operation is done in the specified sweep band [f1, f2], one of the following

four directions can be selected.

1. Forward Single

The single sweeping is operated from lower to higher range, as ;

f1—1f2, f1—=1f2 , f1—1F2

This item is for setting of a sweeping direction that swept generally just one-way as above
in the sweep band.

When this item is selected, a ‘single-sweep’ is used as a unit for setting of the sweep
count. A sweeping as ‘f1—f2’ is treated for one time of sweep count.

2. Backward Single
The single sweeping is operated from higher to lower range, as ;
R2—f1, R2—f1, 2—f1

This item is for setting of a sweeping direction that swept generally just one-way as above
in the sweep band.

When this item is selected, a ‘single-sweep’ is used as a unit for setting of the sweep
count. A sweeping as ‘f2—1f1’ is treated for one time of sweep count.

3. Forward Double

The double sweeping is operated from lower range f1, as ;

fl=>R2—>f1—>R—>f1—>R2—

This item is for setting of double way sweep operation in the sweep band.

When this item is selected, a ‘single-sweep’ or a ‘double-sweep’ is used as a unit for
setting of the sweep count. In case of the setting by ‘single-sweep’, ‘f1—=12° or ‘f2—f1" is
treated for one time of sweep count. In case of the setting by ‘double-sweep’, ‘f1—>2—f1’
is treated for one time of sweep count.

4. Backward Double
The double sweeping is operated from higher range {2, as ;
R—f1->R—f1->R2—f1—

This item is for setting of double way sweep operation in the sweep band.

When this item is selected, a ‘single-sweep’ or a ‘double-sweep’ is used as a unit for
setting of the sweep count. In case of the setting by ‘single-sweep’, ‘2—f1’ or ‘f1 =12’ is
treated for one time of sweep count. In case of the setting by ‘double-sweep’, ‘©2—f1—12’

is treated for one time of sweep count.

When the function of “’Reverse’ is to be used in Manual operation box, the item of ‘double-

sweep’ should be selected.



2.2.4 Sweep rate
(1) Meaning
The setting method of Sweep Rate has the two ways of specifying as below ;
A : Specify the time to complete one sweeping operation.
B : Specify the value for the parameter of a sweep rate, literally.

In the setting method A, Sweep rate is specified by time, so that the same unit can be used
either Sweep Mode is set as ‘Linear’ or ‘Log’.

This system takes min (minute) for the time unit. And in this system, ‘one time sweep’ means
‘single-sweep’. That is, the unit of this setting is ;

min / Single-Sweep

The setting method B, each unit is different as follows according to the different Sweep Mode ;
‘Linear’ : Hz/ sec
‘Log’:  octave / min

When ‘Log’ is selected, ‘decade / min’ can be used as a unit of Sweep Rate. In this case, use
the following calculation ;

1 decade/min = 3.3219 octave/min
("-"1 decade = (1/10og2) octave = 3.3219 octave)

However, note that, too fast control speed for the control loop may cause ‘the skipping of a
sweep’. The sweep operation is limited to once in one control loop. So, only the latest request of
sweep operation is to be valid even if more than once of the sweeping is required in one control
loop. In this case, the sweeping operation other than the latest one will be ignored and the current
narrow band random signal will not be outputted.

The control loop speed is affected by averaging times M for a loop of ‘PSD Averaging

Parameter (Fundamental/Control Condition * and ‘Frequency Resolution A f (Control Reference).

2.2.5 Sweep start frequency
(1) Meaning
This item is for setting of the frequency at sweep start.
Generally, the sweep operation is started from the lower or higher limit frequency in the
fundamental frequency range according to the setting of ‘Direction’ of sweep. However, an

arbitrary value of frequency can be specified for sweep start.

2.2.6 Sweep pause time
(1) Meaning
This item is for specifying the pause time of signal output (sweep pause time) between the
ending point of sweep of the narrow band random and the starting point of next sweep (at the
sweep turn).
The excitation of the narrow band random is stopped for the time specified in this item at the

sweep turn. However, the excitation of the broad band random waveform is continued.



2.2.7 Test time
(1) Meaning
This item is for setting of the operation time of a testing.

In this system, the following items are provided as the setting methods of Test Time.

1. Specify by the times of single-sweep
This item is for setting of the test time by the times of single-sweep.
Test time is regulated as an integer number of single-sweep by setting of this item.
A test finishes just at the turning point of the sweep.

Either ‘single-sweep’ or ‘double-sweep’ is used as the unit of a sweep.

For example, if a sweeping is operated in the condition that the ‘Direction’ is set as
‘Forward Double’ in the sweep band [f1, f2], with specifying ‘single-sweep’ as the unit of
sweeping, the sweeping operated for 5 times

fl -2 =1 - 12— 1 =12
I , | | 5 | | 3 |

I | I |
4 5
2. Specify by the times of double-sweep
This item is for setting of the test time by the times of double-sweep.
Test time is regulated as an integer number of double-sweep by setting of this item.
A test finishes just at the starting point of the sweep.
‘Double-sweep’ can be selected only when the ‘Direction’ is set as ‘Forward Double’ or
‘Backward Double’.
‘Double-sweep’ is used as the unit of a sweep.
With specifying ‘double-sweep’ as the unit of sweeping, the sweeping is operated for 2

times as below ;

fllﬁﬂﬂlfllﬂﬁﬂlfl
1 2

3. Specify by time
The time for excitation is set.
When the set time elapsed, the test operation is finished even in the middle of a sweep.
The two setting methods by time are usable ;
The example of a test time to be set for 1 hour is described as follows for each methods.
- The case of setting time by seconds ; ‘3600’ is inputted.

- The case of setting time with colons ( : ) as hhh : mm :ss; ‘1 :0: 0’ is inputted.

4. Infinite
‘Infinite’ means that the finishing condition is not set in this item.
By setting of this item, this system continues the sweep excitation under the set condition

until the [Stop] button is pressed or other equivalent operation is carried out.



2.2.8 Fundamental level
(1) Meaning
This item is for specifying the level of the reference narrow band random signal used as a
reference for higher harmonic element.
The fundamental level is set to the lower limit level of Fundamental frequency range.
Denoting each parameter as below for the convenience of explanation ;

Ap : Level of Reference random signal

2.2.9 Slope
(1) Meaning
This item is for specifying of the slope Ry which is used for increasing the level in accordance
with sweeping action of the narrow band random waveform.

A constant sweep operation is executed when the slope is specified to ‘0.
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2.2.10 Sweep lower limit
(1) Meaning

This item is for specifying the lower limit value of frequency which allows the existence of the
narrow band random reference.

For example, thinking of the specimen to which any vibration having lower frequency than the
specified value should not be given in any case. When the value is specified in this item, the
narrow band random signal having lower frequency than the specified value is not outputted even
if the sweep range of the narrow band random reference is lower than the specified value. The
narrow band random signal having lower frequency than the specified value is hidden and is not
outputted (that is, ‘a fictitious sweeping operation’ is executed in the band below the specified
frequency without outputting a signal).

However, the narrow band random reference must not be lower than the frequency resolution
A f. The narrow band random reference can be set to the value upper than A f compulsory when

A fis specified for this item.



2.2.11 Sweep upper limit
(1) Meaning

This item is for specifying the upper limit value of frequency which allows the existence of the
narrow band random reference.

For example, thinking of the specimen to which any vibration having upper frequency than the
specified value should not be given in any case. When the value is specified in this item, the
narrow band random signal having upper frequency than the specified value is not outputted even
if the sweep range of the narrow band random reference is upper than the specified value. The
narrow band random signal having upper frequency than the specified value is hidden and is not
outputted (that is, ‘a fictitious sweeping operation’ is executed in the band over the specified
frequency without outputting a signal).

However, the narrow band random reference must not be upper than the frequency range finax.
The narrow band random reference can be set to the value lower than fn.x compulsory when fiax

is specified for this item.

2.2.12 Setting of higher harmonic element
(1) Meaning
The higher harmonic elements are defined with having the defined reference random signal as a
basis.

The higher harmonic elements can be registered up to 32.

Following buttons are used in the definition of the higher harmonic elements ;
[Add] : A new data of the higher harmonic element is defined and registered.
[Change] : The contents of the higher harmonic element data registered is corrected.

[Delete] : A higher harmonic element data registered is deleted.

2.2.12.1 Frequency ratio
(1) Meaning

This item is for specifying the swept frequency range by the relative ratio to the
fundamental frequency range.

The same or close value to the defined higher harmonic element can not be inputted when
the new definition of the higher harmonic element or the correction definition of the
frequency ratio in the defined higher harmonic element is done.

Denoting the frequency ratio as rr, the swept frequency range of each higher harmonic
element is described as below ;

fl X1p ~f2X1¢

However, the narrow band random reference should be exist between the frequency
resolution A f and the frequency range fmax. The narrow band random reference has a
specified band width fi, and it is swept by using the center of the band width as a reference

within the frequency range specified in this item.
Af é f1><rf - fbw/2 é f2><rf TL fbw/2 é fmax



2.2.12.2 Level ratio
(1) Meaning
This item is for specifying the level of the higher harmonic element by the relative ratio to
the fundamental level.
Denoting the level ratio as ramp, the level of each higher harmonic element is described as

below ;
Ab X TAmp

2.2.12.3 Band width
(1) Meaning

This item is for specifying the band width (frequency width) of the higher harmonic
elements.

The narrow band random having this specified band width is swept by using the center of
the band width as a reference within the frequency range that is defined by the frequency
ratio.

It is of course that the lower and the upper limit frequency of the narrow band random is
changed when the center frequency of the band width is changed according to the sweeping
operation. The frequency changes time by time. However, actually, the frequency is limited
by the frequency resolution A f, so that the upper and the lower limit frequency is to be
‘rounded’ by using the unit of A f. And, these values are rounded off to the nearest value of

control line frequency.



2.2.12.4 Tolerance
(1) Meaning
Tolerance check as same as that in an ordinal random test is operated for each higher
harmonic components.
However, the condition, such as ‘Use Alarm’ or ‘Use Lower Limit’, should coincides with
the Tolerance of the broad band random reference.
And, following processes are adopted for the part where the broad band random reference

and the narrow band random reference are overlaid.

< Band for Check >
The check of the number of deviation line in the part where the broad band random
reference and the narrow band random reference are overlaid is executed with using the

allowance band specified by the narrow band random.

< Extension of Alarm/Abort line near the narrow band random >

The upper limit value of the alarm/abort level for the broad band random reference is
to be switched to the alarm/abort level of the narrow band random reference within the
range for an adjoining line.

It is a treatment for the components oozed from the narrow band random having a
large level to the broad band random spectrum of the control line adjoining to the
narrow band random reference.

This phenomenon happens logically when the windowing operation, such as Hanning,
is done in the spectral analysis process used for the input signal analysis and the output

signal calculation.
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10.0 / Extended for 1 line (Af) \
—
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0,10
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Random reference —
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frequency range
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200 H 850 a0.0 050 1000 1050 11,0 -ower limit of Abort

2-11



2.3 Extended ROR Narrow Band Random Reference

(1) Meaning
Set the ROR (Random On Random) Narrow Band Random Reference with a greater freedom.

Extended ROR narrow band random reference

Synthesize mode Tolerance oK
[ Sweep lower limit
@MM O sUM Use Alarm Use Lower limit Semmetric upper/lower limit

- C |
[ 5weep upper limit ancel

Element Frequencyrange[Hz] ms value[m/s2 ms] Sweepmode  Sweep direction Band width[Hz] ~ Sweep rate Test time Reter(B]
Forward-double e o
2 100.00 - 200.00 50.0 Log Backward-double 50.00 0.50 octave/min 2 double-sweep Register(G].
3 450.00 - 550.00 31.6228 Fixed 0:10:00
Delete[D)

ROR narrovw band random reference

Narrow band profil Defined Define(E]... Clear(L] Add(a)
- /393 Hz
Sweep mode | Linear v| | Forward-double v| 100.0 M/ BieeEE
Bard width =
Sweep rate | 10 |2 |Hzfsec w
03333 _ . 100
min/single-sweep
Test time | By double sweep counts ~ |
: doublesweep
- 1.0
Sweep pause time =

[ Setting of sweep start freq

Tolerance

Abart Alarm 1.000=-1
Upper | 8002 g | 300 g
Lower | €00 > g | ETTTIE
Allowance band | 00|y, | o |, 1.000s-2

30.0Hz

In the standard ROR described in Section 2.2, all narrow band random references were defined

based on the concept of a base narrow band random reference plus its harmonics. Therefore, the shape

of random reference, the sweep rate, test time, etc. will be common for all narrow band random

references.

On the other hand, the Extended ROR Narrow Band Swept Random Reference makes it possible to

operate an ROR test with a greater freedom by defining each narrow band random reference
individually.
Specifically, definitions of narrow band random reference, such as
(D What range does the frequency component exist between? (Frequency range)
@ How much is the level?
(@ How long does the sweeping operation take? (Sweep rate)
@ How fast is the test time specified for? (Test Time)

may be defined individually for each narrow band random reference.



Note that some of the descriptions in this section are common with those in Section 2.2, so

desciriptions below do not repeat things that have already been explained.

As described earlier, the random reference is a sum of individually defined narrow band random

elements.

The narrow band random signal 1

The narrow band random signal 2
The narrow band

random signal

The narrow band random signal N

Note that there are following restrictions for the narror band random reference similar to the
standard ROR test.
+ Number of narrow band random elements are available up to maximum 32.
- Each narrow band random element should be specified to the value under finx of frequency
range.
- Each narrow band random element should be specified to the value over A fof frequency

resolution.

< Tolerance Check >
Like the standard ROR test, the tolerance check shall be operated separately for the broad band
random and narrow band random.
However, if there is an overlap in the frequency of multiple narrow band randoms, the tolerance
check will be operated as follows.
* If the synthesis mode is MAX:
Same as the standard ROR test. The tolerance check will be performed for the narrow
band random or broad band random adopted for the reference level.
+ If the synthesize mode is ADD:
The tolerance check will be operated for the first narrow band random vibration element
with overlapped frequency.
Note that the number of deviation lines in each random vibration tolerance check does not include
the results for frequencies that were not adopted for the reference level.

The definition of tolerancecheck is the same as that of the standard ROR test.
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2.3.1 Synthesize mode
(1) Meaning
The designation of the mode for synthesizing the levels of broad band random reference and

relevant narrow band random reference and following two options are available.

MAX : Adopt the largest level among the lines
ADD : Added for each line

2.3.2 Sweep lower limit
(1) Meaning

Same as “2.2.10 Sweep lower limit”.

2.3.3 Sweep upper limit
(1) Meaning
Same as “2.2.11 Sweep upper limit”.

2.3.4 Tolerance
(1) Meaning
Same as “2.2.12.4 Tolerance”.

2.3.5 Setting of narrow band random reference element
(1) Meaning
Defines each narrow band random reference.

In defining it, following buttons are used.

[Add] : A new data of the narrow band random reference element is defined and
registered.

[Change] : The contents of the narrow band random reference element data registered is
corrected.

[ Delete ] : A narrow band random reference element data registered is deleted.

2.3.5.1 Narrow band random profile

(1) Meaning
There are two meanings depending on the sweep mode described below.
Fixed :  Defines the narrow band random reference PSD.
Log, Linear : Defines the sweep reference PSD for a narrow band random signal.

In defining it, following bottuns are used.

[ Define | : Define or modify a narrow band profile.

[ Clear] . Delete a registered narrow band profile.



2.3.5.2 Sweep mode
(1) Meaning
This item is for specifying the action mode of sweep. Two types of sweep mode are

provided.

1. Linear

Same as “2.2.2 Sweep mode”.

2. Log
Same as “2.2.2 Sweep mode”.

4. Fixed
The narrow band random reference shall not be swept but always be referenced

with the PSD defined in the narrow band profile described above.

2.3.5.3 Sweep direction
(1) Meaning
Same as “2.2.3 Sweep direction”.

This entry will be disabled if the sweep mode is set to ‘Fixed’.

2.3.5.4 Band width
(1) Meaning
Same as “2.2.12.3 Band width”.
This entry will be disabled if the sweep mode is set to ‘Fixed’.

2.3.5.5 Sweep rate
(1) Meaning
Same as “2.2.4 Sweep rate”.

This entry will be disabled if the sweep mode is set to ‘Fixed’.

2.3.5.6 Test time
(1) Meaning
Same as “2.2.7 Test time”.
If the sweep mode is set to ‘Fixed’, available options will be limited to ‘By time’ and

‘Infinite’.

2.3.5.7 Sweep pause time
(1) Meaning
Same as “2.2.6 Sweep pause time”.

This entry will be disabled if the sweep mode is set to ‘Fixed’.
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2.3.5.8 Sweep start frequency
(1) Meaning
Same as “2.2.5 Sweep start frequency”.

This entry will be disabled if the sweep mode is set to ‘Fixed’.
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