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Chapter1 SOR

1.1 Outline
To perform a SOR test, PSD reference for Random vibration of broad band and Peak reference for Sine
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

w2
o
=

) Random
Information

(1) I/O Module Configuration O

(2) Excitation System Information

(3) Fundamental/Control Condition

(4) Excitation System Setting

O[O |0 |0

(5) Control Reference
(6) SOR Sine Reference —
(7) Input Channel

(8) Data Save Condition

(9) Safety check

(10) Amplitude probability density

> 10 O[O |0 |0 |0 |0 |0 O

> 10 O |O

analysis

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.



1.2 SOR Test

< Example >

An example of SOR test is described as below ;

[Reference pattern]

PSD Level
[(m/s?)* Hz]
A
“"“““"“““"""'/'7:' """"" 1
s I 1
I'd 1
7’ 1 |
e 1
7’ ] |
“ | I
-,
-, ' 1
4 1
- s ] |
- - -I/ Slope:6[dB/oct] i 1
i |
| | I
1 | [ Frequency
1 : 1 >
10 100 1000 " [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 sine reference
The swept sine waveform composed by a fundamental component and a 2nd harmonic
component is used.
(Fundamental component)
A constant swept sine having the profile pattern as below in the swept band between 100 [Hz]
and 400 [Hz]. (Initial phase : 0 degree)
(The 2nd harmonic component )

The 2nd harmonics having 80 % of the level for a fundamental component. (Initial phase : 180

degree)
Sine Level
[m/s?]
A
400 f--mcmmmeee Y CSOCEEETEEEETEEE -
DS 7 1
Ioos o 27
300 f--------om LSREEEREES Do -
| . |
SN
200 1 Slopel12[dB/oct] ! |
/- : !
100f-------- T — m-mmmsee- I-
| E : |
: ! ' : Frequency
100 200 300 400 " [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.

“% K2/Random

Mew Simple

Feference

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

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

P

Test type selection

Test tupe

) RAMDOM
@ 50R

1 ROR

E xcitation S pstem [nfarmation

[ Jinput E revitoniment Informatior

Input 1
Input2

QK ] [ Cancel

L A4

A4



<Step 3>

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

Test type selection @

Test bupe

() RANDOM
i@ 50R

) ROR

Esizitation Svsterm |nfarmation

System2
System3

[] Input E revironment Infarmation \
Irput 1 °2

Input2 |

[ ok ][ Cancel ]

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

from the list.

Test type selection @

Test type
() RANDOM
@ S0R

) ROR

E scitation System Information

System3

Ly [+ Input Ervvironment [nformation

o ‘ . Input2

ak ] [ Cancel




<Step 5>
Press the button of [OK].

Test type selection @

Test tupe

() RANDOM
@ 50R

) ROR

E xcitation Systern Information

Input Ervironment [nformation

Input 1
Input2

[ DK‘%[ Cancel

A4
<

< Step 6 >
Press the button of [Next] to go to the next definition.

“ Mew definition - K2/Random
File(F} Test definition(T) Operation(P} Edit(E) DispLay(V

SR 8

Simple Open  Testsave Print

Reterence Level Respohze

--

Test defmtlon

[ Test Definition Information

49 /0 Module Configuration

49 Excitation System Information
----- | Fundamental/Contral Condition

----- | Excitation system setting

..... | Control Reference

----- ] SOR Sine Reference

----- | Input channel

..... | Data Save Condition

..... | Safety check

----- | Amplitude probability density analysis




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

P A
L 4
Fundamental/Control Condition @
Frequency range * Hz | Contral frequency lines - Max. obzervation freq. 1000.00 = 4, Ok

Delta f Hz Frame time ms

Cancel
Refer

Controlled variable  Acceleration + mfs? -
Reqister
Averaging parameters b 4 = E = 120 por
E qualization mode Momal = | Detailed definition[C]...
Loop check Momal - m Sine equalization mode  Momal - Wﬂnition@]_.
Sine initial equalization mode Urdefined Wan&_]_._ Delete(D]
Initial output level - <1000 == 4 Levelincrement 200 == 4p [7] Start Sine tones/MBRs cantral fram OdB
Auto-ghart
Shutdown time 5000 = o
< Step 8 >

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

X

Fundamental/Control Condition

=

* Hz [Contml frequency lines m A
Delta f 250 Yy Frame time 4000 .o

Frequency range  1000.00 Max. observation freq.

Drefinition(L]...

(el
0K
Cancel

Refer
Fieqister

100000 =

- Dretailed definition(S]...

Delete(D)

Controlled varniable  Acceleration » m/s? -
Averaging parameters M 4 = E 8= li'IZ‘D DOF
E qualization mode Normal - m
Loop check Momal = m Sine equalization mode  Momal
Sine initial equalization mode Undefined
Initial output level 000 = 4p  Levelincrement 200 = 4 Start Sine tones/NBRs control from OdB
Auto-stark
Shutdown time: 5000 = o




< Step 9 >

Press the button of [OK].
000
L 4
Fundamental/Control Condition @
Frequency range  1000.00 v Wz Contral frequency ines [EAL ~  Max. abservation freq, 000.00 -
Delta f Iﬁ Hz Frame time ’m ms
Controlled variable  Acceleration - mis? -
Averaging parameters M 41 E 8 = 120 por
E qualization mode Normal -
Loop check Nomal - Sine equalization mode  Mormal
Sing initial equalization mode Undefined Delete(D)

Initial output level -10.00 dB  Levelincrement 200 de [] Start Sine tones/MBRs control from OdE
[ Asuto-start
Shutdown time 5000 = o

< Step 10 >

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

o

“ 1 Mew definition - K2/Random

File(F} Test definition(T) Operation(P] Edit(E) Display(}
e ey
{ { | i
Simple Open  Test save Print
Reference Level FRezponze Drive

- - - m'

Test defr‘ntlon

P A4

[ Test Definition Information

-9 Y0 Module Configuration

-9 Excitation System Information
t‘j Fundamental/Control Condition
----- | Excitation system setting

----- | Control Reference

----- | SOR Sine Reference

----- | Input channel

----- | Data Save Condition

..... | Safety check

----- | Amplitude probability density analysis




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

i

Excitation system setting

Cancel

Clipping

[ Clipping by crest factor

[ [
|mitial output voltage 10.0 : mV s

Output volkage limit value 100000 = mV
Abaort ratio 500 = =
HPF  Auto -

[T 5pecify averaging time 1

-

< Step 12>
Press the button of [Next] to go to the next definition.

s

) New definition - K2/Random
File(E) Test definition(I) Operation(P) Edit(E) DispLay(

NS =8 =

I {
Simple Open  Test save Print

Reference Lewvel Fezponze [rive

- -
P Test definition
009 ’W

Next [ Test Definition Information
-4 YO Module Configuration

-4 Excitation System Information
/ ‘Ei' Fundamental/Contrel Condition
-9 Excitation system setting

[N

Control Reference

SOR. Sine Reference

Input channel

Data Save Conditicn

Safety check

Amplitude probability density analysis

]
-]
-]
L]
]

]

000



< Step 13>

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

Reference PSD

(-2 sl

Acceleration m/fs®ms
m/fs ms
Dizplacerant MM ms

PSD definition type
@) Break paoint PS

Welocity

) Measured PSD

PSD definition(F)...
Tolerance definition[T]...

Fesponze ms monitaring

Abort check Alarm check. Fefer
Relative upper limit = dB Fegister
Relative lower limit | dB 0K
Absolute level = m/s® ms Cancel
< Step 14>

Click and select ‘Level’. Input the values to

press the button of [Add].

‘Frequency’ as 10 [Hz] and ‘Level’ as 1 [(m/s®)*/Hz]. And

Break point PSD definition -5 [3al]
Frequency(Hz) Level/Slope
Unit of slope dB/octave = Delete m/s®ms s change(R)
Break poink
Frequency 1000 =, Add
@ Lewel () Slope 10 £ (mis?/Hz Chan 0K, Caneel

1-10




< 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 button of [Add].

Break point PSD definition (-7 |3

Frequency(Hz) Level/Slope

X

Unit of slope dB/octave - Delete m/s? ms mz change[R]

P’y Break paoint
(1)
@ Frequency
mﬁ Slope

Change: (0] 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 button of [Add].

Break point PSD definition [~ 5| [mE3m)
Frequency(Hz) Level/Slope
10.00 1.0 {m/=22/Hz 10000 m/s?PR/Hz
100.00 6.0 dB/octave :
100.0
L 24
<
¢ % 10.0

1.0

010
10.0Hz 100.0

000 Unit of slope dB/octave - Delete | 573183 ms?ms imz change(R)
® ‘ . Break paint

@ Frequenc 1000.00 = Add
Lewd™ @ Slops 0o = Chatge 1 )8 || Cancel |




<Step 17>

Press the button of [rms value change].

Break point PSD definition -8 | [t

Frequency(Hz) Level/Slope
10.00 1.0 (m/sZ2/Hz {m/s22/Hz
100.00 6.0 dB/octave LLLR
1000.00 0.0 dB/octave

100.0

10.0

100
0.10
10.0Hz 100.0 1000.0
Unit of sope - dB/octave - Delete | 303.1145 m/s? ms miz change(R]
Break. point
Frequency 100000 ==
Level @ Slope 00 = dBjoctave Change | Ok | | Cancel 000
<Stepl8>

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

-

rms change @
Original rms walue 303.1145 /a2 rms

Change
/ﬂ Mew mz value R atio
H0.0 * | mfaZms \
X3

@ [ 1]8 ] | Carcel |

1-12



< Step 19>

Press the button of [OK].
Break point PSD definition [~ 5| 3]
Frequency({Hz) Level/Slope
10.00 2721e-2 (m/s22/Hz 10,0 m/s3/Hz
100.00 6.0 dB/octave :
1000.00 0.0 dB/octave

1-13

10
1.000e-1
1.000e-2
1.000e-3
10.0Hz 100.0 1000.0
Unit of siope dB/octave  ~ Delete | 500 mfs? ms s change(R]
Break point
Frequency 1000 = iz Add
@ Level () Slope 272e2 (m/s?3Hz M | Ok Cancel
000
<



< Step 20 >

Press the button of [Tolerance definition].

Reference PSD @
Acceleration 50.0341 m/s? ms
10,0 (m/s?RrHz
Welocity 3.51%e-2 m/s ms
10 Displacement 01420 1y s
PSD definition type
1.000=-1 @ Break paint PSD
Measured PSD
1.000e-2
P5D definition(F).. |
1.000e-3
10.0Hz 100.0 1000.0
Response ms monitoring
Abort check Alamm check
. Refer o ©o
Fielative upper limit : dB Fegister A4
Relative lower limit dB oK.
Abgolute level m/fs® ms Cancel
< Step 21 >
Press the button of [OK].
P L X
L 4
Tolerance definition @
/| Define the alarm line. |V Usze the lower limit line.
Upper limit Lowser imit Allowable band width | Comcel |
Shart cheok 500 = g 500 = 4 om0 = | DetailediD]>> |
Alarm check 300 = 4 -3.00 4B 000 =

1-14




< Step 22 >

Press the button of [OK].

Reference PSD

100.0 {m/s22/Hz

100.0 1000.0

Rielative upper limit

Fielative lower limit

Fesponse rms manitoring

Abort check Alarmn check
; dB
: dB
: m/s®ms

Acceleration 500341 pyps2 e
Welocity 35152 m/s ms
Displacemert 01420 1y e

PSD definition type
@) Break point PSD

Measured PSD

FSD definition[E)...
Tolerance definition(T]...

Refer
Register

» .

Cancel

(7 |l

< Step 23 >

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

°¢¢

%3 New definition - K2/Random

File(F) Test definition(T) Operation(F} Edit(E)

MNew Simple Open  Testsave

Reference Level Rezponze

DisplLay(y

=
Print

[irive

I

Test definition

[ Test Definition Information

-3 'O Module Configuration

-4 Excitation System Information
-4 Fundamental/Control Condition
-4 Excitation system setting

+-4%3 Control Reference

----- 50R Sine Reference

----- Input channel

----- Data Save Condition

----- Safety check

1-15

----- Amplitude probability density analysis

000



< Step 24 >

Define the profile of a swept sine to be operated.

(1) Sweep mode :
(2) Sweep rate :
(3) Sweep pause time :

(4) Test time :

Select ‘Log’ and ‘Forward double’ as sweep direction.

Set 1 [octave/min].

Set to zero.

Select ‘By double sweep counts’ and set the times as 5 [double-

sweep].

(5) Press the button of [Profile definition]

B =X

SOR Sine Reference
Sweep mode Log ~  Forward-double -
Sweep rate 1.0 = octave/min - 4

min/single-sweep

:1\

By double sweep counts

Sweep pause time  0:00:00

Test lime -

5

~ | double-sweep

ofile re-definition(R)...

L oy

- S

\

[ Setting of sweep start freq.

\

[ Sweep lower limit

[[]Swesp UDDN

\

Ma. Freq. ratioftimes) Level ratio

Init. phase(deg)

Abort upper(dB)  Abort lower{dB) ayoperidB)  Alam lower(dB)

Unit of Level ratio

-

Usze Alarm

Freq. ratio 10 = fimes Levelratio

Abort Alarm
Upper 600 T aB 300 7 gg
Lawwer 600 = dB -3.00 dB

Usze Lower limit Symmetric upperlower limit

1000 =

000 =

% Initial phase degree

add | [ Change

1-16



< Step 25>
Select ‘Detailed definition (Break point)’ and ‘Interpolation’. Press the button of [Next] .

-

Profile type @

Simplified definition]s pecify by level and frequency range anly]

000 by @ Detailed definition[Break: point)
1) _
@ Conztant (@ [nterpaolation

teasured profile definition

Ié Next[m,@ Cancel |

< Step 26 >
Select ‘Level’. Specify Type of interpolation as ‘Frequency : Log — Level : Log’ and Unit of slope as

‘dB/octave’.

Profile (23]

Frequency({Hz) Level/Slope

Delete(D]
Type of interpalation  Frequency : Log - Level : Log -
Unit of slope dB/octave -
Break point
Frequency =~ Hz IMI
@ Level Slope el
= mistop Change(C] K,

1-17



< Step 27 >
Input the values to ‘Frequency’ as 100.0 [Hz] and ‘Level’ as 100.0 [m/s?].
Press the button of [Add].

Profile

Frequency({Hz)

Level/Slope

Type of interpolation

Frequency : Log - Level : Log

@ Level () Slope

Unit af zlope dB/octave -
Break point
Frequercy 100.00 |- Hz

100.0

Wy = mllfS}! :‘I:l

/

Delete(D]

Ok

Cancel

PSS A4
)

< Step 28 >

Select “Slope’. Input the values to ‘Frequency’ as 200.0 [Hz] and ‘Slope’ as 12.0 [dB/octave].

Press the button of [Add].

Dielete(D]

Tupe of interpolation

Freguency : Log - Level : Log

() Level @ Slope

120 = dB/octave

-

Unit of slope dB/octave -
Break. point

=nn nn = CALD
Frequency 20000 = Hz [l

Profile =]
Frequency(Hz) Level/Slope
100.00 100 0m/52 0p

Ok

1-18




< Step 29 >
Select ‘Level’. Input the values to ‘Frequency’ as 300.0 [Hz] and ‘Level” as 300.0 [m/s?].
Press the button of [Add].

Profile

Frequency({Hz)

nnonn
(AN

Level/Slope

nnn 2
g
uu.umsse Qo

| Delete(D)] | 100.0
Type of interpalation  Frequency : Log - Level : Log -
Unit of slope dB/octave -
Break point 10,0
100.0Hz 150.0 200.0
Frequercy 300.00 = Hz
@ Lewel Slope

Q. | | Cancel

< Step 30>

Input the values to ‘Frequency’ as 400.0 [Hz] and ‘Level’ as 400.0 [m/s?].

Press the button of [Add]. Then press the button of [OK].

Profile

Frequency(Hz)

nn nn

(LIRLY
2nn nn
£UU.UU

Level/Slope
100.0m/s2 0p

12.0 dB/octave

Suu

400 N

| Change@]l

1000.0 m/s2

(L TRY

| Delete(D) | 00.0
Type of interpolation Frequency : Log - Level : Log -
Unit of slope dB/octave -
Break. point 0.0
100.0Hz 200.0 300.0
Frequency 40000 = Hz
| addia)
@ Level Slope | 12

1-19




< Step 31>

Set the ‘Level ratio’ of the reference frequency to 100 [%]. Press the button of [Change].

MNa. Freq. ratiofimes)

Level ratio

Init. phase{deg)

Abort uppen(dB)

Abort lower(dEB)

Alam upper({dB)

Alarm lower({dE)

Urit of Level ratic %

- Usge Alarm

Freq. ratio 10 = times Level ratio
Abort Alarm

L pper 6.00 dB 3.00

Lawer €00 = 4p 300 =

dB

dB

100.0

Usge Lower limit

-

%

Initial phasze

Symmetric upperlower limit

0.00

-

degree




< Step 32 >

The harmonic component of 2 times is needed to be defined.
(1) Set the ‘Frequency ratio’ to 2 [times].
(2) Set the ‘Level ratio’ to 80 [%].
(3) Set the ‘Initial phase’ to 180 [degree].

And press the button of [Add].

After completing the definition, press the button of [OK].

SOR Sine Reference \@
Sweep mode Log » Forwarddouble - oK
Sweep rate 1.0 = octave/min - 1000.0 ™52 Cancel
2 min./single-sweep Fefer
Sweep pause time  0:00:00 = Register
Testtime By double sweep counts -
5

+ | double-sweep

Brofile definition,.. | [ Profie re-definition(Ei)...|

Setting of sweep start freq, 100.0 Hz 150.0 200.0 250.0 300.0 350.0 400.0

Sweep lawer limit Sweep upper limit

Mo. Freq. ratioftimes) Lewvel ratio Init. phase(deg)  Abort upper{dB)  Abort lower{dB)  Alam upper(dB)  Alam lower{dB)
1 1.0 100.0 % 0.00 £.00 -£.00 3.00 -3.00

Uit of Level ratin % - | Usze Alarm | Usze Lawer limit | Symmetric upperdlower limit Delete
Freq. ratio 20 == fimes  Level ratio 80.0 == & |nitial phase 180.00 degree

&b Alarm
|Ipper 00 == 4 3.00 =

Lawer €00 — 4o 300 = fg [




< Step 33 >
Press the button of [Next] to go to the next definition.

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

Simple Open  Testsave Print
Reference Lewel Responge Dirive

dB m

i Test definition

X

| Test Definition Information

_ &) /0 Module Configuration

- ﬂ Excitation System Information

o -4 Fundamental/Control Condition
. &) Excitation system setting

#4639 Control Reference

) SOR Sine Reference

- :| Input channel

----- _| Data Save Condition

..... | Safety check
----- | Amplitude probability density analysis

< Step 34 >

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

Input channel configuration

Mo. Channel name Assignmert  Sensitivity Input type Polarity Type ms monitoring  PSD monitoring  Limit
1 Chi 000-Ch1 3.0 pC/im/=%) Charge input {1 mv./pC) + Control
2 Ch2 000-Ch2 3.0 pC/im/s3) Charge input (1 mv./pC) + Maonitor

A

d
LChange...

elete

i if |
H

1

TEDS Update(T

o
=

l

Cancel

/
[ Hefer/][ Reqgister ]
/




< Step 35>

After completing the test definition, press the button of [OK].

Input channel cenfiguration @
Mo. Channel name Assignment  Sensitivity Inpt type Polarity Type ms monitoing  PSD monitoring  Limit
Add
o1 Ch 000-Ch1 3.0 pC/im/s?) Charge input (1 mv/pC) + Control i
2 Ch2 D00-Ch2 3.0 pClim/sd) Charge input {1 mv/pC) + Manitor
Lhange...
Control -
TEDS Update(I)
Refer Register L/ ancel
yd
000
<
< Step 36 >

Press the button of [Next].

I

%) New definition - K2/Random
File(E) Test definition(T) Operation(B) Edit(E) Display(y

N ¥ = -
Ay TS| ﬁ%

Simple Open  Test save Print

Reference Lewel Rezponze Drrive

--

Test definition

| Test Definition Information

49 V0 Module Configuration

& Excitation Systern Information
tﬁ Fundamental/Control Condition
49 Excitation systern setting

H-4%9 Control Reference

-3 SOR Sine Reference

-9 Input channel

----- | Data Save Condition

..... | Safety check

----- | Amplitude probability density analysis




< Step37 >

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

< Step38 >

Data Save Condition @

@ Mot zave

Cify destination folder

Sequence number

Refer...

Save the test file name az a prefis,

Beginning walue 1
Min. digitz number 3

Periodic zave

Alto-zave at each sweep turnover.

Save at testing completion,

QK. Cancel ]

Press the button of [Next].

PSS A4

%0 Mew definition - K2/Random

File(E) Test definition(I) Operation(P) Edit(E) Display(}

a8 “

N ?= ey

S — ==

i { i
Simple Open  Test save Print
Reference Level Responze Drrive

- -
i Test definition

Next | Test Definition Infarmation
-3 YO Module Configuration
- &Y Excitation System Information
f t‘j Fundamental/Contral Condition
&) Excitation system setting
-9 Control Reference
--&J SOR Sine Reference
-9 Input channel
- Data Save Condition
..... | Safety check
----- | Amplitude probability density analysis

Change




< Step39 >

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

of [OK].
Safety check definition (23w
] Fraguiency range li e li P
Excitation force check
/ Specimen masE 10.0 kg ]Table mass 0.0 = kg
000 /
A4 ‘ . Friture mass = kg Other mass 0.0 = ke
@ - s " eqgizterR]...
Armnature mass 74.0 g Total mass 840 kg ReferlF)
< Step40 >
The definition is completed.
) New definition - K2/Random = ==
File{F) Test definition(T) Operation(P) Edit(E) Display(V) Window(W) Option(Q) Help(H)
T ' —— - -~
BEER 5 % [ |
i ! ! ! : |
New Simple Open  Test save Print Preview
Reference Lewel Fesponse Dirive Dirive Lirnit Alarm Abart
-

Test definition M—‘

- Testtype SOR
~€) V0 Module Configuration Exc gpstem Canfi Single shaker =
¥ Excitation System Information C .f Y. d ? N tg isii i
/ -3 Fundamental/Control Condition oniinuing exc. data otexising

-9 Excitation system setting
-9 Control Reference

&) SOR Sine Reference
#-&¥ Input channel

-3 Data Save Condition
-9 Safety check

Module Configuration
Module ID
ooo

Module type
4ch /O module TYPEI

Excitation System Environment

Rating Information

Control freq. range 0.00 <==>2600.00 Hz

-[_] Amplitude probability density analysis Exc. System Info. System1
Output channel
Maodule ID Ch
000 Ch1l
Initial output voltage 30.0 mV ms
Armature Mass 74.0kg

Rated Force Acceleration Vel .
4 Ll »
2019/ 4/16 11:38:16 Test definition is completed.
2019/ 4/16 11:38:16 The required force [64.6829 kN ms]
2019/ 4/16 11:38:16 The required force [64.6629 kN 0p]
HE2 0 H =
Test definition is completed. NUM 4/16/2019 11:38:50




< 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(y

Mew Simple Open

Reference Lewel Responze

--

Test definition w—

[S J Test Definition Information

&) VO Module Configuration
) Excitation System Information
/ tj Fundamental/Control Candition
) Excitation system setting
-4 Control Reference
&) S0R Sine Reference
-3 Input channel
&) Data Save Condition

) Safety check
----- | Amplitude probability density analysis

<Step 2>

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

ﬂ Save As @
Savein: | | My Documents - & ¥ o -
[ Name : Date modified Type Size
'L/u’ MNe items match your search,

Recent Places

Desktop

=]
Libraries

A

=

Computer

P )
L.
‘*\ I 1 / 3

Metwork

File name: TestSor

Save as type: SOR Tegt Definition ﬁe{‘.sorZ}

Comment




< Operation of test >

<Step 1>
Press the button of [Operation start].
002
<
) New definition - K2/Random EI@
File{F) Test definition(T) Operation(P) Edit(E) Display(v) Window(W) Option{O)
= v — d :
s J | =y 5
New Simple Open  Test save Print Preview
Reference Lewel Fesponse Dirive Dirive Lirnit Alarm Abart
@ e e e
dB mVY ms
Test definition | Reference
Definiion = E5
(5] Test%efr\inni:or Igfor:watior! Testtype <0R =
ﬂ v Modulel-on iguration . Exc. System Config.  Single shaker =
- Excitation System Information Continuing exc. data Mot existin i
/ -9 Fundamental/Control Condition g exe. g N
Qj Excitation system setting Module Configuration
-6 Control Reference
&) SOR Sine Reference Module ID Module type
-6 Input channel 0oo 4ch /0 module TYPE Il
&) 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 Information
Control freq. range 0.00 <==>2600.00 Hz
Rated Force Acceleration Vel .
4 m | 3
2019/ 4/16 11:38:16 Test definition is completed.
2019/ 4/16 11:38:16 The required force [64.6829 kN ms]
2019/ 4/16 11:38:16 The required force [64.6629 kN 0p]
HE2 0 H =
Test definition is completed. | | NUM 4/16/2019 11:41:21




<Step 2>
Press [Start].

PSS A4
<

/

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

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

the

A7 TestSorso2 - K2/Random E=8[E=E
File(() Testdefinition(T) Operation(P) Edit(E) Display(¥) Window(W) Option(Q) Help(H)
= |l ~ (T 4}
2 L o o X »
t =
Testsave Datasave Print Preview Ope. end Start
Reference Level Response Drive Elapsed time Drive Lirnit Alarm Abort ECO
-10.00 00 00 0:00:00 C C‘ C‘ C‘ C‘
dB i mV ms
Refarance/Response |Operation status Level
PSD ﬂeﬁmnce'ﬂesponsaj ﬁ 10.00
R IR -
e Response i
100 m/s3Hz 0.0 m/s?ms |§|
L s — Increment
15.8222 m/s? ms e
e Alarm upper |g| |—'| 2
e Alarm lower .
B Abortupper SOR Sine
B Abortlower ] OFF
Sweep
% 1 m
Hdatal|EalF @ =E|E ol)
10000,0 ™2 Frequency ratio : 1.0 e Response
B Reference
B Alarm upper
s Alarm lower
e Abortupper
. Abortlower
8000 J
M H B
Waiting for operation start. PM

The graphs of broad band random (upper)
and narrow band sine (lower) are displayed.




< Step 3 >
When initial equalization is completed, the excitation operation at initial excitation level (in this
example, -10 dB) is executed. And the sine waveform is started to be swept.

Test time is started to be counted at the same time when the sweep starts independent of the excitation

level.
To start the sine control and timer after the excitation level has reached 0dB, check “Start Sine

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

#7 TestSorsor2 - K2/Randem =N =R
File(E) Test definition(T) Operation() Edit(E) Display(¥) Window(W) Option(Q) HelpH)
=4 I = 5
A La cH -
L L -
Testsave Datasave  Print Preview Stop Pause
Fieference Level Responze Drive Elapsed time Drive Lirnit Alam Abart ECO
o 00036 @066 06
dB
Reference/Response | Oparation status Lewel
PSD Regrence,ﬂesponse e 10.00
Y EIEIE IR -
B Response o
10,0 (m/s22rHz 16.0125 mys? ms ‘§|
| Increment
15.8222 mjfs®ms e
B Alarm upper ‘0| | '| 200
I Alarm lower
- Abort upper S0R Sine
e Abort lower ‘ OFF |
Sweep
EEFFEEEIEEE i [ M >
1000.0 ™5 Frequency ratio : 1.0 = Response
B Reference
e Alarm upper
e Alarm lower
I Abortupper
B Abort lower
1000.0 ™/5% Frequency ratio : 2.0
In excitation. MNUM 7/23/2013 2:46:05 PM

Sine sweep is started.




< Step 4 >

Test operation is completed when the test time passed.

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

X3
°

1 TestSor.sor2 - K2/Random
File(F) Test definition(T) Operation(P) Edit(f) Display(y) Window(W) Option(0) Hel

2 La eP oy

Testsave Datasave Print  Preview

Response Diive Elapsed time

Level

-10.00 4

dB

/

2 |44

Retry

Ope. end

Diive Limit Alarm Abart ECO

@ee eee

Referance/Response |Operation status

M ! Eagmm:e'ﬂaspunse]

SHERN QR B R EE

100 m/e2EH

e Response
15.3450
B Reference
15.8222
e Alarm upper
e Alarm lower
I Abortupper
e Abortlower

m/s?ms

m/s?ms

I
SR QE 2 &R

Frequency ratio : 1.0

Frequency ratio : 2.0

I Response
B Referance
e Alarm upper
s Alarm lower
e Abortupper
I Abort lower

MEBEEK

Excitation is completed (Test time is completed.]

Level

Increment

200

S0R Sine
oM OFF
Sumep

7/23/2013 3:10:25 PM

1-30




Chapter 2 Test Definition

This chapter describes the test definition items required to SOR 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 Sine equalization mode
(1) Meaning

This item is for setting of control parameter concerning to the sine control in SOR test. Also, the
parameter concerning to random control is defined in the control mode described as above.

In sine control, level control is executed by adjusting the drive output level to coincide with the
response amplitude evaluated value given as a reference level. The control speed of response for
the digital feedback control system constructed in the system is defied by the setting of this item.

The set value of this item cannot be proper by itself when the control is difficult to operate by

general setting. It is also important to concern about the relation between the control speed and

the sweep rate.
1. Fast
This item is for setting of the control at a faster response speed.

When the controlled system has unstable elements of response and too large resonance

magnification, the control may be unstable and the system may generate hunting.

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 control is unstable and generates hunting in the setting of ‘Normal’, the

setting of ‘Slow’ may be suitable. For example, ‘Slow’ would be suitable for the control

with hydraulic vibration systems.

4. Specify (or use the ‘Detailed definition’ button)
Each parameter of the equalization mode is properly defined according to the setting of
‘Fast’, ‘Normal’ and ‘Slow’. However, this item ‘Specify’ is provided to make a fine

adjustment for testing with the specimen that is too difficult to control by the setting of

the standard items.



2.1.2 Sine initial equalization setting
(1) Meaning
This item is for setting the operation of initial equalization in sine control.
It is not necessary to be set generally. When the first control operation has some trouble in sine,

this item is set to adjust the values for the initial equalization.

P )

Sine initial equalization setting @

Iritial lewvel ~ | dB

kdaw. initial equalization level

4

dBloop

o) Comea ]

2.1.2.1 Initial level
(1) Meaning

The initial reference level for initial equalization of sine control is specified by a ratio of
the reference level for the main test. The main test means that the test to be operated after the
initial equalization.

For example; the initial level is set as ‘-10dB’ and the excitation level of the main test is set
as ‘-6dB’. The initial reference level for initial equalization of sine control is specified to ‘-
16dB’ based on excitation level ‘0dB’for the main test.

The value of initial level is ‘0dB’ as the default when the function of “Initial equalization

setting” is not set.

2.1.2.2 Max. initial equalization level
(1) Meaning

This value expressed in dB is the maximum value of the reference level that is renewed at
each control loop in initial equalization.

For example; the initial level is set as *-10dB’ and the maximum initial equalization level is
set as ‘2dB/loop’. The level is enlarged up to the initial reference level of the main test by
operating the control loop for 5 times.

The sine control is started to operate from at the initial reference level of the main test

when “Initial equalization setting” is not set. The setting of this item is invalid in this case.



2.1.3 Start Sine tones control from 0dB
(1) Meaning
This value allows the specification of the timing to start the sine tones control in SOR test.
Normally, sine tones control and timer are started after the initial equalization is finished
regardless of excitation level. To start the sine tones control and timer after the excitation level
has reached 0dB, check “Start Sine tones/NBRs control from 0dB”.



2.2 SOR Sine Reference
(1) Meaning

This dialog is for defining the reference of sine waveform in SOR test (Sine On Random test).

SOR Sine Reference

(s
Sweep made m ~  Forward-doubls - oK
Swesp rate 1.0 == octave/min - 1000.0 ™52 Cancel
20 min/single-sweep Refer
Sweep pause tme  0:00:00 = Register
Test time By double sweep counts -
5= doublesweep
| Profie definition... | [Profie re-definitioni)... |
Setting of sweep start freq.
Limnit control at the same ratio as R andom 100.0Hz 1500 L LT

Sweep lower limit Swieep upper limit

No. Freq. ratiottimes) Level ratio Init. phase(dea)  Abort upper{dB)  Abort lower{dB)  Alam upperidB)  Alarm lower{dB)
1 1.0 100.0 % 0.00 6.00 -6.00 3.00 -3.00
2 20 800% 180.00 6.00 £.00 3.00 -3.00
Unit of Level ratio % - | Uze Alarm | Usze Lower limit | Symmetric upperower limit Delete
Freq. ratio 10 = times Lewvel ratio 1000 = % Iritial phase 000 = degree
Abort Alarm
Upper 600 = 4 300 = 4
Lower 600 = 45 300 - 4 Add | | Change

SOR test is a vibration test composed by superimposing a random vibration to a sine vibration
simultaneously. Therefore, it is necessary to define the references for random vibration and for sine
vibration. Here, these references are called the Broad Band Random reference and the narrow Band
Sine reference.

This item is for defining the narrow band sine reference. The definition of the broad band random
reference is done in Reference PSD definition as same as in an ordinary random test. However, Test

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

Definition items as below are provided in the narrow band sine reference ;
(D Whether is sine waveform swept or fixed?
@ In what range does the frequency component exist between? (Frequency range)
(3 How much is the level (amplitude)? (Amplitude of sine waveform)
@ How fast does the sweeping operation take in case it is swept? (Sweep rate)

(® How long is the test time specified for? (Test Time)




The narrow band sine waveform is composed by both elements specified according to the idea of the
base and the higher harmonic elements.
Each element is needed to be controlled to act regularly at sweeping (frequency ratio of each

elements are kept constant in frequency change).

Narrow Band Sine Reference

Sweep Condition Test time, etc.

006

Higher Harmonic Element 1

Higher Harmonic Element 2

Sine Signal
@®

Reference Sine Signal

Higher Harmonic Element N

The limitations in a narrow band sine 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 fm.x of frequency range.

- Each higher harmonic element should be specified to the value over A f of frequency

resolution.

< Tolerance Check >

Control and Tolerance check is operated to the broad band random components and the narrow
band sine components that are separated from the response signal composed by Random vibration
and Sine vibration.

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

2.2.1 Sweep / Fixed frequency
(1) Meaning

This item is for selecting the test method between ‘Sweep (Log or Linear) or ‘Fixed Frequency’.

2.2.2 Fundamental sweep (only for ‘Fixed frequency’)
(1) Meaning
The frequency of fundamental sine signal as a base for sine waveform of each higher harmonic
element is specified.
Frequency of each higher harmonic element is defined by a relative value to this fundamental
sweep.

Each parameter as below is denoted for the convenience of explanation ;

f1: This denotes the lower limit of the frequency when ‘Sweep’ is selected.
2. This denotes the upper limit of the frequency when ‘Sweep’ is selected.
fhix : This denotes the fundamental sweep when ‘Fixed Frequency’ is selected.



2.2.3 Fundamental level (only for ‘Fixed frequency’)
(1) Meaning
This item is for specifying the level (amplitude) of sine signal used as a fundamental for each
higher harmonic element.
The fundamental level is given as a profile when ‘Sweep’ is selected.
The parameter in below is denoted for the convenience of explanation ;
Ap: Level of Fundamental sine signal (In the setting of ‘Sweep’, it is given as a

function of frequency.)

2.2.4 Swept sine reference (only for ‘Sweep’)
(1) Meaning
This item is for defining the control reference of swept sine.
Main definition items for swept sine reference can fall into three types as below.
+ Items relevant to Sweep condition / Test time
- Items relevant to Reference pattern
+ Items relevant to Alarm / Abort check for control response
The items relevant to Sweep condition / Test time includes Sweep mode, Sweep direction,
Sweep ratio, Sweep pause time, Test time.
Also, reference patterns are defined by Profile and Alarm / Abort check for control response are

defined by Tolerance.

2.2.4.1 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 2.2.4.3 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=1 * 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 2.2.4.3 Sweep Rate.



2.2.4.2 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 ;

fl—=1f2, fl—=12 , fl—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—12’ is treated for one time of sweep
count.
2. Backward Single
The single sweeping is operated from higher to lower range, as ;
2—f1, 2—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—f1’ is treated for one time of sweep
count.
3. Forward Double

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

fl=>2—f1—=>2—>fl-2—

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’, ‘t1—12’ or ‘f2—
f1’ is treated for one time of sweep count. In case of the setting by ‘double-sweep’, ‘fl
—f2—f1’ is treated for one time of sweep count.

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

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—

2’ is treated for one time of sweep count. In case of the setting by ‘double-sweep’, ‘f2

—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.



2.2.4.3 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)

The test operation in the setting of a fast Sweep Rate realizes a sweep in a short time. But
note that, a too fast sweep can make only an insufficient simulation of specimen at each

frequency.

2.2.4.4 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 sine waveform and the starting point of next
sweep (at the sweep turn).
The excitation of sine is stopped for the time specified in this item at the sweep turn.

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

2.2.4.5 Profile definition
(1) Meaning
This item is for Break point definition for control reference.
The level unit of a profile is specified by the definition unit in Fundamental / Control
Condition.
Refer to “2.2.10 Profile definition” about details.



2.2.4.6 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.

2.2.5 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 (only in setting of ‘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 |

| | : | | -
2. Specify by the times of double-sweep (only in setting of ‘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 ;

fl -2 —fl -2 —fl
I I |
1 2

3. Specity 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.

2.2.6 Setting of higher harmonic elements

(1) Meaning
Higher harmonic elements are defined with having the defined reference sine signal as a basis.

Higher harmonic elements can be registered up to 32.
Following buttons are used in the definition of the higher harmonic elements ;

: A new data of a higher harmonic element is defined and registered.

[Add]
[Change] : The contents of the higher harmonic element data registered is corrected.

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

2.2.6.1 Frequency ratio

(1) Meaning
This item is for specifying the swept frequency range (‘Sweep’) or the frequency (‘Fixed

Frequency’) by the relative ratio to the fundamental frequency range (‘Sweep’) or the

fundamental frequency (‘Fixed Frequency’).
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 r¢, the swept frequency range (‘Sweep’) or the frequency

(‘Fixed Frequency’) of each higher harmonic element is described as below ;
When ‘Sweep’ is selected : f1 Xrp~ 12 Xr1¢
When ‘Fixed Frequency’ is selected : frix X ¢

However, the narrow band sine reference should be exist between the frequency resolution

A f and the frequency range fiax.
When ‘Sweep’ is selected : Af = f1Xry = 2X1r = finax
é fmax

When ‘Fixed Frequency’ is selected : Af = fi Xre



2.2.6.2 Level ratio
(1) Meaning
This item is for specifying the level (amplitude) 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 ;
Ap X Tamp

The unit of the level ratio is selectable from ‘%’ or ‘dB’.

2.2.6.3 Initial phase
(1) Meaning
This item is for specifying the initial phase of the higher harmonic element.
This initial phase is defined by taking the phase of the output sine waveform as the origin.
However, the control is done only for the response level, not for the phase.
2.2.6.4 Tolerance
(1) Meaning
Tolerance check as same as that in an ordinal random test is operated for each higher
harmonic components of sine waveform.
However, the condition, such as ‘Use Alarm’ or ‘Use Lower Limit’, should be consistent

with the Tolerance of the broad band random reference.

2.2.7 Sweep lower limit
(1) Meaning

This item is for specifying the lower limit value of frequency which allows the existence of the
narrow band sine 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 sine signal having lower frequency than the specified value is not outputted even if
the sweep range of the narrow band sine reference is lower than the specified value. The narrow
band sine 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 sine reference must not be lower than the frequency resolution A f.
The narrow band sine reference can be set to the value upper than A f compulsory when A fis

specified for this item.
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2.2.8 Sweep upper limit
(1) Meaning

This item is for specifying the upper limit value of frequency which allows the existence of the
narrow band sine 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 sine signal having upper frequency than the specified value is not outputted even if
the sweep range of the narrow band sine reference is upper than the specified value. The narrow
band sine 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 sine reference must not be upper than the frequency range fmax. The
narrow band sine reference can be set to the value lower than f., compulsory when fiyx s

specified for this item.

2.2.9 Limit control at same ratio as Random
(1) Meaning
When the limit control is executed in Random, the limit control to narrow band sine is executed
at same ratio as Random.

When this item is not selected, the limit control to narrow band sine is not executed.



2.2.10 Profile definition
(1) Outline
Reference pattern is defined by ‘Profile’ in Sweep test.
‘Profile’ is a table in which the series of break points specified by the frequency data and the

level are defined.

In K2 application, three methods of sweep reference definition are available for ‘Profile’
definition as below ;

Simplified definition (Specify by level and frequency range only)

Detailed definition (Break point)

And Detailed definition (break point) has two types of the definition method according to the
types of data interpolation between the break points as below ;

‘Constant’ / ‘Interpolation’

Maximum 256 of break points are available to register when ‘Profile’ is defined by the method

of detailed definition.

Profile type @

@ iSimplified definition]Specify by level and frequency range onlyf

Detailed definition[Break, paint]

Conztant |mterpalation

Meazured prafile definition

| MextH] || Cancel
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2.2.10.1 Simplified definition
(1) Meaning
Generally, the Sine vibration test is executed by using the quantity of ‘Acceleration /
Velocity / Displacement’ as a reference level, and the reference profile of sweep sine

vibration test is defined as follows in the most cases ;

< Example >

A sweep sine vibration test having 1 mm of amplitude and 20 m/s” of acceleration
value is operated in 10 Hz ~ 2000 Hz of frequency band.

In lower frequency range, the excitation is started from 1 mm of amplitude. When it
reaches at a certain frequency, the excitation is proceeded to have 20 m/s* of
acceleration.

However, in this case, ‘a certain frequency’ as in the above should be the frequency to

have 20 m/s” of acceleration and just 1 mm of amplitude.

‘A certain frequency’ in the above is generally called ‘cross-over frequency’ or ‘break
point frequency’.

In simplified profile definition, the cross-over frequency is automatically obtained to
define the profile only by setting the ‘frequency band’ and the level of ‘Acceleration /
Velocity / Displacement’.

Cross-over frequency can be obtained by using [CALC] function in general definition.
However, it can be defined more easily by using simplified profile definition.

In this example, the level of ‘Acceleration / Displacement’ is specified. All the
physical quantities can be set as the level and can be specified as any combination
among ‘Acceleration / Velocity / Displacement’. However, at least one physical
quantity is needed to be set as the level.

This function is also usable when another physical quantity other than ‘Acceleration /
Velocity / Displacement’ is set as the level. In such a case, the profile is defined to have

the constant level of the set quantity in the specified frequency band.

rProﬁIe @

Frequency range 10.00 : £==3 2000.00 : Hz

7| Ace. 200 = mis? 0p ( | 383 coms | 2000.00 1, )
Wel,
V| Disp. 10/ g (] 1000 <= | 31.83 . )
[ 1] ] | Cancel |




2.2.10.2 Detailed definition (Constant)

Constant profile is a traditional and the most popular definition method in Sine vibration test,
and it defines the level to keep the definition quantity at the constant value in each segment
dividing the test range on the frequency axis into some segments.

When a reference level to keep the definition quantity at the constant value in each segment is
defined, this level defined at a break point specifies the level in the whole range of the current
segment extended to the next break point.

Physical quantity of level can be selected among ‘Acceleration / Velocity / Displacement’
when the physical quantity is specified one of ‘Acceleration / Velocity / Displacement’.
However, the same physical quantity as the specified one must be set when the other physical

quantity than these values is specified.

<Example 1>

100[Hz]~300[Hz] : 10 [m/s?] Constant
300[Hz]~1000[Hz] : 20 [m/s?] Constant
1000[Hz] : The last break point
Profile -8l
Frequency(Hz)  Level
100.00 10.0m/s2 pp 100.0 ™52

300.00 20.0m/s2pp

| DeletelD) | 100

Break paint

Frequency 1000.00 : Hz

10
100.0Hz 1000.0

Acc, el Dizp. @ The last BF

Lenel

celCi) | | addig) | [changelc)| ok ] (e ]

2-15



< Example 2 >

10[Hz]~30[HZ] : 2.0 [mm] Constant
30[Hz]~40[Hz] : 1.0 [cm/s] Constant
40[Hz]~100[HZz] : 10 [m/s*] Constant
100[Hz] : The last break point
Note) The vertical axis displays the control unit in the graph of profile.
Profile @
Frequency(Hz)  Level
T T mg=

40.00 10.0m/s? o

[Delete) |

Break point
Frequency 10000 == Hz

Acc. Wel. Disp. @) The last BF
Lewel ’7

CALCE)

"} [changeic) ok | [ Concel

2.2.10.2.1 Break point / Frequency (Constant)
(1) Meaning
A pair of the frequency data and the reference level data that specifies the border of
each segment is set from the lower frequency range in order as a break point data.
However, the same break point frequency as the registered one or very close break
point frequency to the registered one (within 0.999 ~ 1.001 times) can not be asses as a

break point data.

2.2.10.2.2 Break point / Level (Constant)
(1) Meaning

A pair of the level data in each segment and the reference level data in the above is set
from the lower frequency range in order as a break point data.

The reference level set in this item is used as the reference value of the segment which
has the current break point as the beginning edge and the next one as the ending edge.

When the physical quantity is specified among ‘Acceleration / Velocity /
Displacement’, the physical quantity for the set level can be selected to a one among
‘Acceleration / Velocity / Displacement’.

The [CALC function] is usable for the conversion calculation between ‘Acceleration /
Velocity / Displacement’. The [CALC function] can be used by pressing the button of
[CALC]. Referto  “2.2.11 CALC Function” about the details.



2.2.10.3 Detailed definition (Interpolation)
Interpolation profile has a generalized concept of the constant profile which is popularly used.
The value on the straight line that connects the two adjoining break points in the frequency

level plane defines the level for each frequency point in the current segment.

The level is always needed to be set as the same physical quantity. Other physical quantity
than the specified one cannot be used.

This definition method is similar to the reference definition method in the random vibration
test (only the physical quantity of the vertical axis is different).

In the Interpolation profile, different from the constant profile, the last break point has the

same meaning as other break points.

The test in which the quantity is defined by acceleration in the B.P. Connect profile is also

called ‘Acceleration break point test’.

< Example >

100[Hz] :2.0 [m/s?]

200[Hz] : 6 [dB/octave]

300[Hz] : 0 [dB/octave]

Prefile =3
Frequency{Hz) Level/Slope
100.00 20.0m/s? D 1000 M2
200.00 6.0 dB/octave o
300.00 0.0 dB/octave
| Delete(D] | o
Type of interpolation Frequency : Log - Lewel : Log -
Unit of slope dB/octave -
Break point 10
100.0Hz 200.0 300.0
Frequency 30000 = Hz s
Addid,
Level @ Slope
0.0 = dB/joctave Change(C) 14 Cancel
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2.2.10.3.1 Type of interpolation
(1) Meaning
In this item, interpolation method between the break points is selected among the
followings. Also, the initial graph scale (Log or Linear) is set to the same as that of the

selected type.

* Frequency : Log — Level : Log
* Frequency : Log — Level : Linear
* Frequency : Linear — Level : Log

* Frequency : Linear — Level : Linear

2.2.10.3.2 Unit of slope
(1) Meaning
Unit of slope is specified. The available units are different as follows according to the

selected type of interpolation.

* Frequency : Log — Level : Log — 'dB/octave', 'dB/decade’
* Frequency : Log — Level : Linear — 'control unit/octave ', 'control unit/decade’
* Frequency : Linear — Level : Log — 'dB/HZ'

* Frequency : Linear — Level : Linear — 'control unit/Hz'

2.2.10.3.3 Break point / Frequency (Interpolation)
(1) Meaning
A pair of the frequency data and the reference data that specify the border of each

segment is set from the lower frequency side in order as the break point data.

However, the same break point frequency as the registered one or a very closer break
point frequency to the registered one (within 0.999 - 1.001 times) can not be added as a

break point data.

2.2.10.3.4 Break point / Level (Interpolation)
(1) Meaning
The level data in each segment which is treated as the break point data and makes a
pair with the frequency data in the above clause is set from the lower frequency range in
order.

The level data can be inputted to this item by pressing of the button of [Level].

The reference level set in this item is used as the reference value of the seement which

has the current break point as the beginning edge and the next one as the ending edge.

Different from the constant profile, the physical quantity for the set level can be

specified as a one of the physical quantities when the physical quantity is specified as



‘Acceleration / Velocity / Displacement’. The [CALC function] is usable for the
conversion calculation between ‘Acceleration / Velocity / Displacement’. The [CALC
function] can be used pressing the button of [CALC].

Refer to “2.2.11 CALC function” about the details.

2.2.10.3.5 Break point / Slope (Interpolation)
(1) Meaning
At registering of the break point 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.

2.2.10.4 Measured Profile Definition
An original data file of CSV format written as the specified format or a properly processed
data as the demands is used as the reference data. See the common operation manual about the

format in detail.

Reference profile is defined by using measured data.

Measured profile definition @

| S5 file lnading [F].. |

100.0 M8

Type of interpolation

Frequency : Log - Level : Log -
D ata edit
| LFF zetting... |
| HFF zetting... |

| Level changelC)... |

Undo

10.0Hz 100.0 2000.0

Ok | | Cancel

<Data File Selection>
Data file can be selected by pressing the button [CSV File open].

Selection of data file appears.

<Type of interpolation>

Interpolation method between the loaded data can be selected.

<Data Processing>
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Loaded data can be processed by using the buttons for Data processing.

[LPF setting]
[HPF setting]
[Level change] :
[Undo]

: This button is for processing the data by Low Pass Filter.
: This button is for processing the data by High Pass Filter.

This button is for changing Level by ratio.

: This button is for canceling the editing operation by these

buttons in the above and returning to the former state.

2.2.10.4.1 Load the Data File

(1) Meaning

CSV Data File used as the reference profile is selected.

When the [CSV File open] button in the dialog of Measured Profile Definition is

selected, the dialog box for selecting CSV File appears.

i Load CSV file [=23a)
Lookin: | E| My Documents - & 2 £ M~
= Marme ‘ Date modified Type Size
ke || TestSweep2.csv 7/18/2013 2:220 PM  CSV File
Recent Places
Desktop
Lit;raries
Cormputer
“w
L ] M +
Network
File name st Sweep2.csv| - Open
Files of type: IText file{*.csv; " be) vJ l Cancel I
Drelimiter
Comma [ Tab [ Semicolan [ Space
Header
Comment
Colurnin nurnber E

Select a data file to be referred to. And select a data to be used for the definition

among the data described in the data file.



boae = [~ |[ee3m]

Column No.  Mame Assignment Unt  m/s? hd

Frequency[Hz] Frequency
Reference[m/z2] Level

AlamUpper]m/s2] @ Frequency () Lewel () Mot used
AlarmLower[m.=2]
AbartUpperim/s2]
AbortLowerm/s2]

Agzighment

o N ke Lo P

(] ] [ Cancel

<Unit>

This item is for selecting the level unit of the data file.
<Configuration>

The data line corresponding to the frequency data is selected among the data.
<Level>

The data line corresponding to the level data is selected among the data.

2.2.10.4.2 Type of interpolation
(1) Meaning
When the data to be used is specified, the measured data is displayed and the type of
interpolation can be selected.
In this item, interpolation method between the loaded data is selected among the
followings. Also, the initial graph scale (Log or Linear) is set to the same as that of the

selected type.

* Frequency : Log — Level : Log
* Frequency : Log — Level : Linear
* Frequency : Linear — Level : Log

* Frequency : Linear — Level : Linear

2.2.10.4.3 Data Processing
(1) Meaning
When the data to be used is specified, the measured data is displayed and the buttons
for Data processing turn to valid in the definition dialog.

Select a necessary button to process the data, as you need.




2.2.10.4.4 LPF (Low Pass Filter) Setting

(1) Meaning

This item is for processing the data by Low Pass Filter.

When the [LPF setting] button is pressed, the dialog box of LPF setting appears.

LPF setting

Cut-off frequency

Ok

o ]|

Iy

Hz

-

Cancel

+ Cut-off Frequency

Input the value of cut-off frequency for filtering process.

2.2.10.4.5 HPF (High Pass Filter) Setting

(1) Meaning

This item is for processing the data by High Pass Filter.

When the [HPF setting] button is pressed, the dialog box of HPF setting appears.

HPF setting

Cut-aff frequency

OF.

[ 2 menl

-

Hz

-

Cancel

.

+ Cut-off Frequency

Input the value of cut-off frequency for filtering process.

2.2.10.4.6 Level Change
(1) Meaning

This item is for changing the data level by ratio.

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

Level change
R atio

OE.

o )

-

dB

-

Cancel

+ Ratio

Specify the data level by the relative value of the original data.



2.2.10.4.7 CSV data file (Measured profile)
(1) File Format
Text File (MS-DOS)

(2) Description formats of Data

The frequency domain data are described as follows.

1st. column 2nd. column 3rd. column
Ist. line | Frequency[Hz], Data name 1, Dataname 2, | ......
2nd. line 0.0, Rk HkE RREREX | L
3rd. line Af, oAk Ak R I
2Af, okok ok ko k|
F, okok ko ook k|

* 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.




2.2.11 CALC Function
(1) Meaning
In the sine vibration test, one vibration state is usually defined by using one of the quantities as
Frequency f, Acceleration Acc and Displacement Disp.
Therefore, the conversion calculation between these quantities (Acc / Vel / Disp) is needed to be
done quickly.
In this program, a convenient function called ‘CALCULATOR’ is provided for this purpose.

The method for using this function is described as below ;

Denoting the frequency as f and the amplitude (displacement) as D, a sine vibration is expressed
as below ;
x(t) = D-sin(2 = ft)
In this expression of the above, the following relations between the acceleration amplitude A,
the velocity amplitude V and the displacement amplitude D stand ;
V=2=xHD
A=Q2rnHV
The function of CALCULATOR is for calculating easily the other two quantities from the two
quantities given arbitrary among the four quantities (f, A, V, D).
However, following the custom, the displacement amplitude is expressed by the peak-to-peak

(p-p) expression (2D) in this system.



< Example >
The setting of items as ‘Sweep reference — Detailed definition (break point) — Constant’ are executed.
When f=100 Hz, V = 1.2 m/s are given, the acceleration A [rn/sz] is to be calculated. And the break

point is inputted by the acceleration.

< Procedures >
<Step 1>
Press the button of [CALC].

Profile =

FracuencyHe) Lewel

DeleteD]

Break point

(@) Acc. vl () Diizp. () The last BP

Adds) | Change(C)

Ok Cancel
PA\ad
L 4
<Step 2>
Input 100 to the item of Frequency (Freq.).
Calculation of Acceleration/Velocity/Displacement x

Fix 1]

O
filaled | mde2 p

-4
v | e Ve \6

Disp. | | = | Frirm v | pp

Clear




< Step 3 >
Input 1.2 to the item of Velocity (Vel.).

Calculation of Acceleration/Velocity/Displacement x
Fix ok

Freq. - He Cancel

A | 2 [ = |0

Vel 12 :‘]\Tf‘s v | 0-p

1.000e—20 <= =>N 000e+20]

_ AN

Disp. | v | mm | RTR Clear
N
<

< Step 4 >

Calculation results of Acceleration and Displacement are displayed when the value of Velocity was
inputted. Then press [OK].

Calculation of Acceleration/Velocity/Displacement >
P A4
Fix 2
(®) Fran, 10000 | Cancel
O ec. | 7538822) % m/e | 0-p
O el | 1.20/-5 | m/s v |0-p
O Disp. | EH197)5 | mm v |p-p Clear




< Step 5 >

Input the value of the break point by pressing the button of [Add].

Profile

Break point

Frequency 10000 = H=
Lewvel I TE30822 |2 m/s? 0-p

CaLCE]

(@) Acc. Oivel. () Dizp. () The lagt BP

Delete(D]

Change(C)

Ok

Cancel

oo




2.3 Excitation System Setting

Excitation systemn setting

(-9 |nes]
Imitial autput valkage 100 = mV ms

Cancel

Clipping

Clipping by crest factor

Dutput voltage limit value 100000 — v
Abort ratio 500 == <
HPF  Auto -
| Specify averaging time 16

2.3.1 Averaging times setting
(1) Meaning
Averaging times of transmissibility measurement is specified in the initial measurement.
The transmissibility measured in this item is mainly used in the initial control operation.

The averaging times is specified ‘1 time’ as the default when this item is not set.
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