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Chapter 1 Outline of the System

1.1 Specifications
1.1 1 SINE
(1) Control Method : Level control of the swept sine waveform by using the feed-back method
(2) Control Frequency : 0.1~20 000 Hz (However it may be limited by conditions.)
(3) Frequency Resolution : Less than 10 of output frequency
(4) Control Dynamic Range : More than 114 dB
(5) Operation Mode
1) Sweep, Spot, Manual
2) Control variables: Response signal / Output voltage
(6) Sweep Operation
Sweep mode : Linear / Log
Sweep type : double / single
Direction : forward / backward
Manual operation at sweeping: excitation pause / sweep pause, reversing of sweep direction,
excitation level change
(7) Test Time: by time / by sweep counts / by excitation times
(8) Input Channel

1) Number of channels: maximum 64

2) Type of channels: Control channel / Monitor channel (possible to duplicate)

3) Peak Amplitude Estimation Method: Averaged value, rms value, Tracking

4) Control Response Averaging Method: Averaged value control / Maximum value control /
Minimum value control

5) Alarm / Abort function: Level value of Alarm / Abort can be specified for each input
channel.

6) Limit Control Function: the maximum allowance profile data can be specified for each
input channel. When the response exceeding over the specified value is detected at a
concerning channel, the system controls this deviated response not to exceeding over the
level of allowance and continues the testing operation without stopping. ‘Limit Control
Option’ is necessary to use this function as above.

(9) Output Channel
1) Number of channels: 1
2) Waveform distortion: Less than 0.1 % (1V rms)



(10) Analysis / Display Data
The trace of the level for controlled response and response of each input channel
The trace of the level for drive
Each level data for every moments, accumulated value of the vibration times
Control response / Drive transmissibility, Each input channel / Controlled response
transmissibility, Each input channel / Drive transmissibility - phase, Transmissibility - phase
between the input channels
Distortion and Single Tolerance of the response signal to each input channels
The trend graph of frequency and each level data (only Spot)
(11) Data Save: Automatic / Manual, Display data save as CSV format
(12) External Contact Function
Input Part:  Excitation start, Excitation stop, Pause, Restart, etc.
Output Part: Waiting for excitation start, In excitation, In pause, Test completed normally, Test
completed in error

(13) Optional Specification: Limit Control, Resonance dwell, Multi Sweep Sine



1.1.2 Resonance dwell (Option of SINE)
There are two types of resonance dwelling.
“I. Auto Searching & Dwelling” can work with Resonance Dwell option.
“II. Pre-searching & Dwelling” requires Amplitude Search option in addition to Resonance Dwell

option.

I. Auto Searching & Dwelling (Resonance Dwell option)

This requires a preliminarily specified phase difference considered as a resonance point. The
system automatically dwells upon detection of the specified phase difference since it considers
the difference is a resonance point.

(1) Method
The methods to operate this function are as below;
Resonance point searching by the method of detecting the phase difference between the
specified two response points
Dwelling of the frequency change at the resonance point to be searched
(2) Input Channel
Two input channels used as Base channel for the base of observation and Search channel for
the resonance search are specified.
(3) Search Range of Resonance
Maximum 16 points of search resonance are to be defined. (Its ranges are specified by the
lower and the upper limit frequency.)
(4) Resonance Point Definition
Phase difference to be detected is specified (within -180~+180 : £90 ~ as default).
(5) Dwell Time
Dwell Time is set by time or by vibration counts.
(6) Change Ratio of the Resonance Function
Dwelling operation is to be controlled by changing Resonance Frequency when the frequency

exceeds over the specified frequency range. (Initial Resonance Frequency is as a basis.)

II. Pre-searching & Dwelling (Amplitude Search option)

This requires that the specified frequency range be preliminarily swept so that frequencies at
which Q-value and Amplitude Transmissibility exceed set value are listed as resonance points. A
frequency selected from among those listed is used as a frequency at which excitation is
performed. The system dwells according to change of the selected resonance frequency.

(1) Method
Consisting of three statuses: Resonance Survey, Resonance Search and Resonance Dwell so as
to perform dwelling according to change of a resonance frequency that has been specified

through Survey and Search.



(2) Input Channel
Two input channels used as Base channel for the base of observation and Search channel for
the resonance search are specified.
(3) Number of Resonance point
A maximum of 16 resonance points can be registered.
(4) Resonance Point Definition
A frequency at which Q-value and Amplitude Transmissibility exceed set value is considered
as Resonance point.
(5) Dwell Time
Time to be specified.
(6) Change Ratio of the Resonance Function
Dwelling operation is to be controlled by changing Resonance Frequency when the frequency
exceeds over the specified frequency range.
(7) Dwelling
There are two types of Dwelling: one that changes frequency within the specified frequency
range to maintain it at the initial phase value while detecting the phase change and the other that
uses a new peak value as Resonance point while detecting the amplitude change and searching a
peak of Amplitude Transmissibility within the specified frequency range. Excitation fixed at
Resonance Frequency is available as well.
(8) Data display
The following time-based data can be graphically displayed. No frequency-based graphic
display is available.
Control response, transmissibility (amplitude and phase), Q-value, frequency, response level

of input channel.

1.1.3 Limit Control (Option of SINE)
(1) Method
Observation Level is given to each limit control channel.
(2) Number of Channels
All the input channels are available to be used (however, the license is needed to be set.)
(3) Objective Physical Quantities
Physical quantity having a different unit from controlled variables is available to be used as a

Limit Control Channel.

1.1.4 Multi Sweep Sine (Option of SINE)
Multi Sweep Sine test is mainly intended to shorten the time of Sine tests, enabling several
different sweep tests to be simultaneously executed.
(1) Control Method: Level control of the multi swept sine waveform by using the feed-back
method
(2) Control Frequency :0.1~20000 Hz (However it may be limited by conditions.)



(3) Frequency Resolution: Less than 10 of output frequency.
(4) Control Dynamic Range: More than 114 dB (However it may depend on conditions.)
(5) Operation Mode
1) Multiple frequency sweep
2) Time delayed sweep
3) Multi spot
(6) Sweep Operation
Sweep mode: Log / Linear
Sweep type: Single / Double
Direction: Forward / Backward (only multiple frequency sweep)
Max. number of sine”': 16(Multi swept sine), 32(Multi spot)
Manual operation at sweeping: excitation pause / sweep pause, excitation level change
(7) Test Time: by sweep counts / by time
(8) Input Channel
1) Number of channels: maximum 64
2) Type of channels: Control channel / Monitor channel (possible to duplicate)
3) Peak Amplitude Estimation Method?: Tracking, Averaged value, rms value
4) Control Response Averaging Method:
Averaged value control / Maximum value control /Minimum value control
5) Alarm / Abort function:
Level value of Alarm / Abort can be specified for each input channel.
(9) Output Channel
1) Number of channels: 1
2) Waveform distortion: Less than 0.1 % (1V rms)
(10) Analysis / Display Data
The trace of the level for controlled response and response of each input channel
The trace of the level for drive
Each level data for every moments, accumulated value of the vibration times
Control response / Drive transmissibility, Each input channel / Controlled response
transmissibility, Each input channel / Drive transmissibility * phase, Transmissibility phase
between the input channels

(11) Data Save: Automatic / Manual, Display data save as CSV format

*1 It depends on the test setting.

*2 Control channel has to be used 'Tracking' mode.



Chapter 2 Operation System of K2 Application

2.1 Outline

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

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

All the names of menu in this application are displayed in Menu bar. Each menu is to be opened by

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

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

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

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

status panel.

File tool bar / Menu bar
47 Ka/Sine v oo =
File(F) Test definition(T) Operation(P)/ Edit(E) View(V) Window(W) Option(Q) Help(H)
L_ s =
New Simple Open A
Frequency Reference Driv.a Lirit A\anjr\ Ahor EED.

Operation status panel

Definition tool bar

Status bar

/

Operation tool bar

NUM

6/28/2013 1:20:04 PM

K2 Application Window




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

Following kinds of Test file are available in this system.

Necessary Test Files for test operation
* Test Definition File : The file created inVer10.0.0.0 or later
K2SINE (*.swp2, *.spt2, *.mnl2)
The file created before Ver10.0.0.0
K2SINE (*.swp, *.spt, *.mnl)
- Graph Data File :  The file created inVer10.0.0.0 or later (*.vdf2)
The file created before Ver10.0.0.0 (*.vdf)
* Environment setting File
(I/0 Module Configuration Information, Excitation System Information, Input channel
Information) : SystemInfo.Dat2
Note 1) Saved in \IMV\K2 2nd’ on System Drive. Deleting inhibited
In K2 of the version before Ver.10.0.0.0, there are saved in \IMV\K2’ on System
Drive.
In K2 of the version before Ver.6.0.0.0, there are saved in the Windows folder.
Note 2) If the K2 version is upgraded to Ver10.0.0.0 or later ones from previous ones, the
environment setting file will be automatically converted to the format for

Ver10.0.0.0 and later ones during installation.



2.3 Test Type
Three types of tests as below are available in K2/SINE.

@ Sweep test
Sweep test is the most popular testing method used in sine vibration test. In this test, the system
operates the sine vibration control by changing the frequency continuously according to the specified

conditions.

@ Spot test
In Spot test, the system operates the excitation of the specified condition in order by using the
excitation frequency and reference level specified beforehand.
Sweep operation is not executed in Spot test.

And, arbitrary setting of frequency series is possible in Spot test.

(® Manual test
Manual test is for operating a test by the special method. In this test, the system operates a test only
by manual operation.

Control reference condition can be changed arbitrarily during the manual test operation.



Chapter 3 Basic Operation
3.1 Sweep (Simplified definition)

< Example >

An example of sweep test is described as below ;

[Reference pattern]

Acceleration

[m/s’]

4 Displacement :
1[mm]
20.0
10 31.83 2000
Frequency [Hz]
[Test time]

Sweep rate : 1.000 (octave/min)

The times of double sweep : 1 (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 enviroment information (in this example,
‘Syslnp01°).
Also, the rating information of excitation system has already been registered in Excitation system

information (in this example, ‘System1’).

[Information of specimen]

Specimen mass : 10[kg]



< Procedures >

<Step 1>

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

o

< Step 2 >

i} K2/Sine
File(E)

Test definition(T) Operation(P) Edit(E) View(V) Window

£ i
il = | F-

Dirive

Feference R ezponze

Frequency

M O-p

Select the item of ‘Sweep’ in Test type.

X3

Test type selection

Test type

[ Input Environment | nformation

chtestl

QK I I Cancel




<Step 3>

Select an excitation system from the list of ‘Excitation System Information’.

Test type selection [~ %[l
Test type
@ Sweep
) Spat

) Manual
E xcitation System Information

Svsten?
Systerrd
000

[] Input Erwiranment Information
chtest1

Ok, ] l Cancel

< Step 4>
Click the checkbox of ‘Input Environment Information’ and select an input environment information

from the list.

Test type selection [~ B[]
Test type
@ Sweep
(71 Spot

() Manual

Excitation System Information

Lo 7] Input Ereironment |nfarmation

Ok ] [ Cancel




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

Test type selection [~ % | [mE3m]

Test lype

(@ Sweep
() Spat

() Manual

Escitation System Information

Input Enviranment Information X3

QK Tl Cancel

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

£ New definition - K2/Sine
File(F) Test definition(T) OperaticniP] Edit(E] ViewiV)

N— v : i
S Ba B f"%
] . ps
| \ l(& ! | I {
Simple Open  Testsave Print
Frequency Reference FRezponze Dirive

- - (L 1““’

ﬁ Test definition

DA [ Test Definition Information

- /0 Module Configuration
- Excitation Systern Information
/ ----- | Fundamental/Control Condition
----- | Excitation systern setting
..... | Sweep reference
----- | Input channel
----- | Data Save Condition
..... | Safety check
----- | Resonance dwell
----- | Aux. output




<Step 7>
Press the button of [OK].

Fundamental/Control Condition

i

Controlled wariable 0K «
m./52 - \00
el m/s -

bax. observation frequency 500000 -

Peak amplitude estimation RMS -

Loop check Momal -

Equalization mode Momal -

Shutdown times Normal -

< Step 8§ >
Press the button of [Next] to go to the next definition.

5 Mew definition - K2/Sine
File(F) Test definition(T) Operation(P) Edit(E) View(V)

A o |

1 {
Simple Open  Testsave Print
Frequency Reference Responze Crrive

--

Test definition

[ Test Definition Information

-9 Y0 Module Configuration

-9 Excitation System Information
%39 Fundamental/Control Condition
----- | Excitation system setting

..... | Sweep reference

----- | Input channel

----- | Data Save Condition
..... | Safety check

----- | Resonance dwell

----- | A output




< Step 9 >

Press the button of [OK].

Excitation system setting =
Initial output voltage 141 = mvop [ 0K *\
= [ cancel |
|V Max. drive voltage 10000.0 mV 0p 1'241
Testing abort output voltage 100000 == mV 0p

|| Operate initial loop check.

Severity

Response uppet limit check Q) Acc Vel Disp.

—

Enwironment noise uppe limit | o Response linearity check I :

%

Frequency - Hz Output voltage = % I mV 0p

< Step 10 >
Press the button of [Next] to go to the next definition.

50 Mew definition - K2/Sine
File(F) Test definition(T) Operation(P)  Edit(E) View(V)

Simple Open  Test save Print

Frequency Reference Fezponze Drive

Test definition

[ Test Definition Information

-3 Y0 Module Configuration

~4&) Excitation Systern Information
-9 Fundamental/Control Condition
-4 Excitation system setting

..... | Sweep reference

----- | Input channel

----- | Data Save Condition
..... | Safety check

----- | Resonance dwell

----- | Aux. output

Al



<Step 11 >
Select the item of ‘Simplified definition (Specify by level and frequency range only)’ and press the
button of [Next].

.

[ Profile type ==

| @ Simplified definition[Specify by level and frequency range anly]

Detailed definition(Breal: point]

Constant Interpolation
beazured profile definition

Drrive reference

o | — i Mexltl) | | Cancel |

< Step 12>
Input the values to ‘Frequency range’ as 10~2000.0 [Hz]. Check the item of ‘Acc. (Acceleration)’
and input as 20.0 [m/s’].

[ Profile / o |

-

Frequency range 1000 : g==x 200000 = He

| Ace 200 = mys? 0—p [ 1000 oo 2000000 He ]
Vel
Dizp.




< Step 13>

Check the item of ‘Disp. (Displacement)’ and input as 1 [mm]. Then press the button of [OK].

-

Profile
Frequency range 1000 =5 eaa 200000 = He
7] fee. 200 =5 /st 0-p i lw {==
Wl
| Dizp. 10 == mm 5 [ 1000 ;==

(2 |l

2000.00 1, )

3183 1y )

< Step 14 >
Press the button of [OK].

Tolerance definition

Abort check | Alarm check
Upper lirmit 00 = dE 3.00 = dE
] Lowwer limit -6.00 = g —300 = e

Set the upper limit and lower limit spmmetry.

Cancel
DetailedD] »»




<Step 15>

Input the value to ‘Sweep rate’ as 1.000 [octave/min]. And press the button of [OK].

P44
1)

Sweep reference

i

Sweep mode Log ~ JfForward-double -

2
[ Sweep rate 10 = octave/min - 100.0 ™5

76433 min/single-sweep

Hald the sweep at the masinum sweep frequency.

Sweep pause time  0:00:00 =
Testtime By double sweep counts -
1= double-sweep

| Prafile definition. | | Tolerance definition

Profile re-definition[R]...

Mazdmum acceleration
Maximum velocity

Meximum displacement

20.0m/s2

e
9.990e-2 m/s p

1.0mm pp

0k

[ Concel|
| DetailedD) > |
| Refer |
| Register |

< Step 16 >

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

r

) New definition - K2/Sine

File(F) Test definition(T) Operation(P] Edit(E}] View(V)
| X ;'..' = _;1 f e |

I {
Mew Simple Open  Testsave Prin
Frequency Reference Rezponze Crriee

-

Test definition

IT

[ Test Definition Information

+t‘j Fundamental/Caontrol Condition
43 Excitation system setting

/ 4 Excitation Systern Information

w4 Sweep reference

-] Input channel

.. ] Data Save Condition
| Safety check

| Resonance dwell

L] Aux. output




<Step 17>
Select ‘Ch. 1’ and check the check box of ‘Control’. And select ‘Ch. 2’ and check the check box of
‘Monitor’. Then press the button of [OK].

Input channel configuration

Paolarity  Type Moritori...  Limit
Control
Wiaritor

Input type
Charge input (1 ms

30 poAms? Charge Input [ murpG

Add..

o - X 4 Delete

oc i}

NA
000 Cartrol -

<
@. TEDS Update(T)

Refer ][ Regizter ] [ Cancel

< Step 18 >
Press the button of [Next].

Test definition

[ Test Definition Information

-9 /O Module Configuration
49 Excitation System Information
Ea--g Fundamental/Control Condition
49 Excitation system setting
o9 Sweep reference

7439 Input channel

----- | | Data Save Condition

add Ml [ ] Safety check

----- [ ] Resonance dwell

----- || Aux. output

Change

=l.-..I51

Delete




< Step 19 >
Select ‘Not save’ and press the button of [OK].

Data Save Condition

() Save @ Lot save
Specify degtination folder

Save the test file name az a prefis.

Sequence number

Beginning value I 1
tin. digitz number I 3=

Periodic

Auto-zave at each sweep turmaover [or spat repeat). I 1 : turnowers(or repez] interval

Refer...

Sawve at testing caompletion. [

ak. ] [ Cancel

< Step 20 >
Press the button of [Next].

Test definition

[] Test Definition Information

&) /0 Module Configuration
&) Excitation Systern Information
E]--G‘j Fundamental/Caontrol Condition
-4 Excitation systermn setting
F-4) Sweep reference

-9 Input channel

-4 Data Save Condition

add | | Safety check

----- | Resonance dwell

----- | Aux. output

Change

Delete




< Step 21 >

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

of [OK].
000
©

Safety check defjfition

scitation force check

Specimen mass 10,0 : kg Table mazs 00 : kg
Fisture mass 0.0 kg Other mass 00 kg -
Regizter(R)...
Armnature mazs 1.0 kg Total mass 21.0 kg
< Step 22 >
The definition is completed.
1. New definition - K2/Sine E@
File(F) Test definition(T) Operation(P) Edit(E) View(V] Window(W) Option(Q) Help(H)
T FEed =) - ﬁ'i =] | i dd [ ]
N B R e ’ [ =4
New Simple Open  Test save Print Preview Ope. start
Frequency Rieference Responzse Diive Drive Limit Alam Abort

e ee6e

Test definition M|—
o 5T o

é TES;;DOE:\LT:D? sznr:watinr! Testiype Sweep -
i t" odule Configuration Exc. System Config. Single shaker
© Excitation System Information Continuing exc. data Not existin =
/ &) Fundamental/Control Condition 9 exc- 9
Excitati tem setti
¥ Excitation system setting Module Configuration
£ Sweep reference
T Module ID Module type
&) Input channel
& Data Seve Condition 000 4ch I/0 module TYPEII
&) safety check
£ Resonance dwell Excitation System Environment
7 Aux. output Exc. System Info System1
Qutput channel
Module ID Ch Polarity
000 Chl Positive
Initial output voltage 300 mV ms
Armature Mass 11.0kg
Rating Information
Control freq. range 0.00 <==> 4500.00 Hz
Rated Force Acceleration Velocity Displacemen
SINE 120kN 0p 1092.0 m/s? 0p 2050 m/s 0p 520mmpp
RANDOM 120 kM ms 632.0 m/s*ms 2050m/s 0p 520mmpp
SHOCK 240kN 0p 2183.0m/s? 0p 2550 m/s 0p 520mmpp -
e T - >
2019/ 4/16 09:46:13 Test definition is completed
2019/ 4/16 09:46:13 The required force [0.420 kN 0p]
HEH D 4H A
NUM 4/16/2019 09:46:45

Test definition is completed. Available to operate.




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

& New definition - K2/Sine

Simple Open

Reference Responze

-- i

Test definition |Raeference

Frequency

&) Test Definition Information
-3 YO Module Configuration
) Excitation System Information
/ -3 Fundamental/Control Condition
.49 Excitation system setting
- Sweep reference
- Input channel
i) Data Save Condition

) Safety check

..... | Resonance dwell

----- 1 Aux. output

<Step 2>

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

A} Save As
Savein: [ Documents ~ @07 o
I MName : Date modified
""}*‘ Me items match your search.

Recent Places

Desktop
w=n!
Libraries
A
Computer
=)
w

MNetwork

4

Type Size

[ File name: Test.swp2 - ]
Save as type: lSweep test definition file(* swp2) v] [ Cancel ]
Commert -




< Operation of test >

<Step 1>

Press the button of [Operation start].

000
<
1) New definition - K2/Sine
File(F) Test definition(T) Operation{P) Edit(f) View(V] Window(W) Option(0) Help(H)
§ - . " u -
e | - - | | .
MEER Saw . (BX > « = |
MNew Simple Open  Testsave Data:ave  Print Previeu; Report Quick Ope. start pe. end Start Retry Stop Pause Continue | Calibration
Frequency Reference Responze Drive Dirive: Lirnit Alarm Abart
Test definition | Refarence
De
Next [S] :Fest [éa«‘;itd\oT Igfor:\ation Testlype Sweep B
E’ v caule on |gurat\on. Exc. System Config Single shaker
: ~&) Excitation System Information Continuing exc. data Not existin =
/ -3 Fundamental/Control Condition 9 exc. 9
Change E’ Excitation system setting Module Configuration
&) Sweep reference
- Maodule ID Module type
&) Input channel
& Data Save Condition ] 4ch /0 module TYPEI
&) safety check
add "] Resonance dwell Excitation System Environment
] Aux output Exc. System Info. System1
Output channel
Delete Module ID Ch Polarity
oo Chi Positive
Initial output voltage 300 mV ms
. Armature Mass 11.0kg
Undefined
= Rating Information
Control freq. range 0.00 <==>4500.00 Hz
Rated Force Acceleration Velocity Displacemen
SINE 120kN0p 1092.0 m/s*0p 2050 m/s 0p 520 mmpp
RANDOM 12.0 kN ms 632.0 mjs*ms 2050 m/s 0p 520 mmpp
SHOCK 24.0kN 0p 21830 m/s* 0p 2550 m/s 0p 520mmpp +
4 1 | r
2079/ 4/16 09:46:13 Test definition is completed
20719/ 4/16 09:46:13 The required force [0.420 kN 0p]

HEDT H & X

Test definition is completed. Available to operate.

NUM

4/16/2019 09:54:45




<Step 2>
Press the button of [Start].
When [Start] is pressed, Initial loop check, and Initial equalization are automatically operated. Then,

the test operation is executed.

© o
<
<
43 New definition - K2/Sine [f=el-E@] =2
File(F) Test definition(T) Operation(P) Edit(E) WView(V) Window(W) Option{0Q) Help(H)
= o - i
3 L o o %
L L J
Test save Data save  Print Preview Ope. end Start
Frequency Reference RAespoinse Drive Elapsedtime  Wibration Cycle Drive Lirit Alamn Abart ECO

10.00 0

0:00:00

e ee e

Reference/Response |Operation status

JONEQE A E F = HE

e Response

1000 M . Reference

I Abort upper limit
B Abort lower limit
e Alarm upper limit
o Alarm lower limit

—Incement
@z w

Sweep atic

Waiting for excitation start NUM 6/28/2013 5:02:02 PM

3-15



< Step 3>

Test operation is completed when the test time passed.

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

X
°

i} New definition - K2/Sine
File(F) Test definition(T) Operation(P) Edit(E) Wiew(V) Window(W) Option(Q) Help(H)

hr -~ 5 x_'l
: A L S P W5 ’ |44
Test save Data save  Print Previet‘v Report Ope. end Retry

Frequency Reference Response Drive Elapsedtime  Vibration Cycls Drive Lirnit Alarm Abart ECO

100 10002 0 @ @ @ @ @
mr p—p mr p—p

Reference/Response |Operation status

DA QEal# F & @

e Response
1000 M2 . Reference
e Abort upper limit
I Abort lower limit
B Alarm upper limit
o Alarm lower limit

o ]

Excitation is completed. (Test time is completed.)

NUM

Level

]

Sweep ratio

Increment

1.00

6/28/2013 5:23:33 PM




3.2 Sweep (Detailed Definition Break Point)

< Example >

An example of sweep test is described as below ;

[Reference pattern]

Acceleration
[m/s’] Slope:-3[dB/oct]
4 Slope:0[dB/oct]
/(I I R /
10 [~~~ """t =
5 f-----1

»
»

30 100 300 500 2000
Frequency[Hz]

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

The times of double sweep : 1 (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 environment information (in this example,
‘Syslnp01°).
Also, the rating information of excitation system has already been registered in Excitation System

information (in this example, ‘System1’).

[Information of specimen]

Specimen mass : 10[kg]



< Procedures >
<Step 1>

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

For

4t K2/Sine
File(E) Test definition(T) Operation(B) Edit(E) WView(V) Window
= ¥ =
s -
Simple Open
°
| Frequency Feference Fezponze Dirive

m O—p

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

Test type selection
Test type
@ Sweep
|27 "= B
:00 / Spot
' I 1 Manual

Svsteml

Swstemio

Excitation System Information

[ Input Erviranment Infarmation

chtest]

] 4

I I Cancel




<Step 3>

Select an excitation system from the list of ‘Excitation System Information’.

P A4

< Step 4>

Click the checkbox of ‘Input Environment Information’ and select an input channel information from

the list.

X

Test type selection
Test type

@ Sweep

() Spot

) Manual

E =citation System Information

[ Input Erviranment Information

chtest

Ok, ] [ Cancel

>

Test type selection
Test type

@ Sweep

(71 Spat

() Manual

Ewcitation System Information

Input Ervironment Information

[ =]

Qk ] [ Cancel




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

Test type selection [-7 3]

< Step 6 >

Test type
@ Sweep
() Spot

) Manual

E =citation System Information

Input Erviranment Information

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

PS A4

i Mew definition - K2/5ine
File(F) Test definition(T) Operation(F) Edit(E)

= 3=
M

Simple Open  Testsave

Frequency Reference FRezponze

[ Test Definition Information

43 V0 Module Configuration

tj Excitation Systermn Information
----- :| Fundamental/Control Condition
----- | Excitation system setting

..... | Sweep reference

----- | Input channel

----- | Data Save Condition

..... | Safety check

..... | Resonance dwvell

----- | Aux. output

Test definition



<Step 7>
Press the button of [OK].

Fundamental/Control Condition

Controlled variable

X
71 Wel, mys -
Max. observation frequency  5000.00 -
Peak amplitude estimation RMS -
Loop check Normal -
E qualization mode Normal -
Shutdavn time:s Mormal -

< Step 8§ >
Press the button of [Next] to go to the next definition.

41 New definition - K2/Sine
File(F) Test definition(T) Operation(P) Edit(E] View(V)

1 L
Simple Open  Test save Print

Frequency Reference Rezponze [irive

Test definition

[ Test Definition Information

-9 'O Module Configuration

P Excitation System Information
-8 Fundamental/Control Condition
----- | Excitation system setting

----- | Sweep reference

..... | Input channel

----- | Data Save Condition
..... | Safety check

..... | Resonance dwell

----- | Aux. output

Al



< Step 9 >

Press the button of [OK].
Excitation system setting Y !
Initial output voltage 141 == oy 0p L OK ‘4\
[V Max. drive voltage 100000 - v 0p @
Testing abort output voltage 10000.0 = mV 0p

|| Operate initial loop check.

Frequency I - Hz Output voltage = o

Severity

Ernwvironment noise upper limit = o Response linearity check | =

Response upper limit check Q) Acc Vel Disp.

—

| mV 0p

%

< Step 10 >
Press the button of [Next] to go to the next definition.

50 Mew definition - K2/Sine
File(F) Test definition(T) Operation(P) Edit(E)

Simple Open  Test save

Frequency Reference Rezponze

Test definition

[ Test Definition Information
&) 170 Module Configuration
/ 49 Excitation Systern Information

) Excitation system setting
..... | Sweep reference

----- | Input channel

----- | Data Save Condition

..... | Safety check

----- | Resonance dwell

..... | Aux. output

-4 Fundamental/Control Condition

L A4



<Step 11 >
Select the item of ‘Detailed definition (Break point)’. And select ‘Interpolation’. Then press the button
of [Next].

-

Profile type X5
Simplified definition]S pecify by level and frequency range anly]
Ly @ Detaled defintion[Break paint]
X3
<
¢ Conztant @ dnterpalation
teasured profile definition
Drrive reference
< Step 12>
Select ‘Level’. Specify Type of interpolation as ‘Frequency : Log — Level : Log’ and Unit of slope as
‘dB/octave’.
Profile (=230
Frequency({Hz) Level/Slope
Delete[D]
Type of interpolation Frequency : Log - Level : Log -
IUnit of slope dB/octave -
Break. paint
Frequency | Hz IMI
@) Level Slope AddlB)
= mfs? 0 Change(C) Ok




< Step 13>

Input the values to ‘Frequency’ as 30 [Hz] and ‘Level’ as 5.0 [m/s*]. And press the button of [Add].

Profile

Frequency(Hz) Level/Slope
30.00 5.0m/s2 in

| Delete(D)] |

Type of interpolation

Frequency : Log - Level : Log

[l

Unit of glope dB/octave -
Break. paint
Frequency 3000 |= Hz CALCL]
@ Level () Slope Adda)
0k | [ Cancel
< Step 14>

Input the values to ‘Frequency’ as 100 [Hz] and ‘Level’ as 10.0 [m/s*]. And press the button of [Add].

Profile

Frequency(Hz)

nnn

Level/Slope

E0mis2n
m/s2 )

100,00 10.0m/s2 0

| DeletelD) |

Type of interpolation

Unit of slope

Break. paint

Frequency : Log - Level : Log

dB/octave

Frequency

@ Level Slope

100.00

(LR

[l

100.0 ™52

30.0Hz

50.0 100.0

| ak. | | Cancel |




<Step 15>
Select “Slope’. Input the values to ‘Frequency’ as 300 [Hz] and ‘Slope’ as 0.0 [dB/octave]. And press
the button of [Add].

Profile

Frequency{Hz)

a0 nn

SU.UU

100.00
uluu

Level/Slope
5.0mss2 ip
10.0m/s2 pp

Level @ Slope

- | dBfoctave

=3

100.0 mg2
HIAL

| Delete(D] |
Tupe of inkerpolation Frequency : Log - Level : Log -
Unit of slope dB/octave -
Break. paint
30.0Hz 00.0 300.0
Frequency 300,00 = Hz
[ Addd) |

| Change(C) |

Ok, | | Cancel

< Step 16 >
Select ‘Level’. Input the values to ‘Frequency’ as 500 [Hz] and ‘Level’ as 20.0 [m/s*]. And press the
button of [Add].
Profile [=3e]
FrequencyiHz)  Level/Slops
o Smist o 1000 ™5

(PR
ann nn
SUULUU

10.0 mss2 gp
0.0 dB/octave

|Delete[Q]|
Type of interpolation Frequency : Log - Level : Log -
Unit of slope dB/octave -
Break. paint

100.0 500.0
Frequency 500.00 =~ Hz
@ Level Slope
200 55 mjs20p 0k | [ Cancel




<Step 17>

Select “Slope’. Input the values to ‘Frequency’ as 2000 [Hz] and ‘Slope’ as -3.0 [dB/octave]. And
press the button of [Add].

Then press the button of [OK].

Profile (23]
FrequencyiHz) Level/Slope
30.00 5.0m/s2 ip e
100.00 10.0m/e? n 100.0
Ul wumsss ip
300.00 0.0 dB/octave
500.00 20.0m/s2 0g
I |
| Delete(D) |
Type of interpolation  Frequency © Log - Level : Log -
rit of slope dB/octave -
Break point
30.0Hz 100.0 1000.0 2000.0
pepp— CaLC
F[equenc_l,l ZUUU0U | — Hz IE]
Addld,
Level @ Slope 2]
30 |= dB/octave | Ehange@” (] 4 Cancel

< Step 18>
Press the button of [OK].
000
<
Tolerance definition
Abart check | Alarm check
Upper lirnit 500 == 4E 300 S gE | Cancel |
V] Lowerlimit | =800 e | -300 e | DetalediD)>> |
| Set the upper limit and lower limit syrmmetny.




< Step 19>

Input the value to ‘Sweep rate’ as 1.000 [octave/min]. And press the button of [OK].

X3
o

Sweep reference @
Sweep mode Log Forward-double M Madmum acceleration 200m/s? Op Ok
2 ) . ——————
Swiesp rat 1.0 2 octave/min - 100.0 M5 Maxdmum velocity 2653e-2m/s Op Cancel
Madmum displacement 0.2814mm pp —————
6.0589 min/single-sweep DetailedD] >

Hold the sweep at the maximum sweep frequency.
Sweep pause time 0:00:00 =

Testtime By double sweep counts -

1= double-sweep

‘ Frofile definition... | | Tolerance definitiorn...

Frofie re-definition(R].. 300H: 1000 2000.0

Fiefer
Register

< Step 20 >
Press the button of [Next] to go to the next definition.

0 Mew definition - K2/5ine
File(F) Test definition(T) Operation(P) Edit(E) View(V] Wi
SRl iy

1 {
Mew Simple Open  Test save Print

Frequency Reference Responze Drrive

--

Test definition

[ Test Definition Information

~4Y Excitation System Information
+tjl Fundamental/Control Condition
t‘j Excitation system setting
+t‘jl Sweep reference

+ | Input channel

.. ] Data Save Condition

| Safety check

| Resonance dwell

L] Aux. output




<Step 21 >
Select ‘Ch. 1’ and check the check box of ‘Control’. And select ‘Ch. 2’ and check the check box of
‘Monitor’. Then press the button of [OK].

Input channel configuration @I
MNo. Channel name Assignmert  Senstivity Input type Palarity Type Monitoring Limit
1 Chl 000-Chi 3.0 pC/im/s?) Charge input (1 mV/pC) + Control -
2 Ch2 000-Ch2 3.0pC/m/s?) Charge input {1 mV/pC) + Monitor -
Change...

Control -

TEDS update(T]

18
Inpulsenswlivit}lluad\ng][ Fefer ][ Fiegister ]

< Step 22 >
Press the button of [Next].

4. New definition - K2/Sine
File(E} Test definition(T}) Operation(P] Edit(E} View(l)

bR s
y | | - { '
Simple Open  Testsave Print

Frequency Feference Fezponze Drrive

Test definition

000 Naf

° | Test Definition Information TF
- 170 Module Configuration
-9 Excitation System Information ct

&) Fundamental/Control Condition
- Excitation systern setting

- Sweep reference

r-&) Input channel

----- | Data Save Condition

..... | Safety check

----- | Resonance dwell

----- | Aux. output




< Step 23 >
Select ‘Not save’ and press the button of [OK].

Data Save Condition

@ Mat zave

SpecijpAeztination folder

/ Refer...
000

PN . Save the test file name az a prefis.

Sequence number

Min. digitz number

Beginning value I 1 :
| 3=

Auto-gave at each sweep turmover [or zpot repeat], I 1 == tumavers(or repeats] interval

Periodic

Save at testing completion, [ QK Q Cancel ]

X
AR

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

Test definition

000 Defimbion

¢ | Test Definition Information In
43 V0 Module Configuration
Y Excitation System Information C

-9 Fundamental/Control Condition
P Excitation system setting

-6 Sweep reference

#-49 Input channel

Y Data Save Condition

: add || i || Safety check

----- || Resonance dwell

----- ] Aux output




< Step 25 >
Select ‘Excitation force check’ and input the value as ‘Specimen mass : 10 [kg]. And press the button

of [OK].

Hz
Excitation force check
Specimen mass 100 = kg | Table mass 00 = ka
Fisture mass 0.0 - kg Other mass 00 == kg
Armature mazs 1o = kg Total mass 210 = i

< Step 26 >

The definition is completed.

1) New definition - K2/Sine EI@
File(F) Test definition(T) Operation(P) Edit(E) View(V) Window(W) Option(Q) Help(H)
I N= ' " - — _— L]
EE 2R oy : « |
! L b
Mew  Simple  Open Testsave Print  Preview
Frequency Reference Response Crive Drive Limit Alarm Abart
Test definition | Referance -
D e
é TES;POE::IEU? I;furfmatlu: Testlype Sweep -
9 odule Lontiguration Exc. System Config Single shaker
) Excitation System Information Continuing exc. data Not existin E
/ &) Fundamental/Control Condition 9 9
o Excitati t etti
) Exctation system setting Module Configuration
&) Sweep reference
Module ID Module type
& Input channel
&) Data Save Condition 0oo 4ch /O module TYPE Il
&) safety check
] Resonance dwell Excitation System Environment
7 Aux. output Exc. System Info System1
Qutput channel
Module ID Ch Polarity
ooo Ch1 Positive
Initial output voltage 300 MV ms
Armature Mass 11.0kg
Rating Information
Control freq. range 0.00 <==>4500.00 Hz
Rated Force Acceleration Velocity Displacement
SINE 120kNop 1092.0 m/s? 0p 2,050 mfs 0p 520 mmpp
RANDOM 120kNms 632.0 mfs®*ms 2050 mfs 0p 520 mmpp
SHOCK 240kN 0p 2183.0 m/s*0p 2550 mfs 0p 520 mmpp
] m r
2019/ 4/16 10:19:37 Test definition is completed i
2019/ 4/16 10:19:37 The required force [0.420 kN 0] s
HEH M 4 A
Test definition is completed. Available to operate. NUM 4/16/2019 10:20:53




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

4. New definition - K2/Sine
File(F) Test definition(T) Operation(P)

Edit(E)

Simple

Frequency Reference Responze

Test definition | Reference
&9 Test Definition Information 1
- 4&¥ /O Module Configuration Ex
-4 Excitation System Information Ce
/ @-&¥ Fundamental/Control Condition
; -9 Excitation system setting
-9 Sweep reference Me
-9 Input channel
-4 Data Save Condition
-4) Safety check
] Resonance dwell Ex
] Aux. output

<Step 2>

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

@ Save As

o3 o

Date modified

Save in: 3 Documerts -

Pz Name
P

ehe? Mo items match your search.
Recent Places

Desktop
w=ll
Libraries

LY ‘

-

Computer
=
w
Metwork

4 [

Type

File name: Test swp2

Size

L
Save astype T eSO et

Comment




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

L 2.4
<
<
12, New definition - K2/Sine = )
File(F) Test definition(T) Operation(P) Edit(E) View(V) Window(W) Option{0) Help(H)
T === 4 5
| = LJL.,——: % b ﬁ‘ - g 144 _
W I i} { i b
Mew  Simple  Open Testsave Print  Preview Ope. start
Frequency Feference Fiesponze Drive Drive Limit Alam Bhort
CJ’ Caﬁ*’ CJ C_J
Test definition | Reference

&) Test Definition Information

/0 Medule Configuration
Excitation System Information
&) Fundamental/Control Condition
Excitation system setting

&) Sweep reference

£ Input channel

&) Data Save Condition

&) Safety check

] Resonance dwell

Testtype
Exc. System Config
Continuing exc. data

Module Configuration
Module ID
000

Sweep
Single shaker
Not existing

Module type
4ch /O module TYPE Il

Excitation System Environment

m

L[] Aux. output Exc. System Info. System1
Qutput channel
Module ID Ch Polarity
000 Ch1 Positive
Initial output voltage 30.0 mVms
Armature Mass 11.0kg
Rating Information
Caontrol freq. range 0.00 <==>4500.00 Hz
Rated Force Acceleration Velocity Displacement
SINE 120kN0p 1092.0 m/s* 0 2050 m/s 0p 520 mmpp
RANDOM 12.0 kNms 632.0 mfs*ms 2050 m/s 0p 520 mmpp
SHOCK 240kN0p 2183.0m/s? 0p 2550 m/s 0p 520 mmpp
1| m | 3
2019/ 4/16 10:19:37 Test definition is completed. ‘:‘
2015/ 4/16 10:15:37 The required force [0.420 kN op] m
HE@ HH
Test definition is completed. Available to operate. | | NUM 4/16/2019 10:20:59




<Step 2>
Press the button of [Start].
When [Start] is pressed, Initial loop check, and Initial equalization are automatically operated. Then,

the test operation is executed.

© o
<
<
HF New definition - K2/Sine =|[-E-] =
File(E) Test definition(T) Operation(P) Edit(E) Wiew(v) Window(W) Option(Q) Help(H)
3 La e o % [
= — . :
L L 3
Test save Data save  Print Preview Ope. end Start
Frequency Reference Response Drive Elapsed time  Vibration Cycle Drive Lirit Alam  Abort ECO

@eeeee

Reference/Response |Qperation status

| =
FERFIEEERIEERELE

e Rosponse |a|

1000 V' . Feference

I Abort upper limit
I Abort lowsr limit
e Alarm upper limit
= Alarm lower limit

Level

~Increment
e =

Sweep ratio

o b
Waiting for excitation start NUM 7/1/2013 2:40:52 PM




< Step 3>

Test operation is completed when the test time passed.

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

P A4

<

@} New definition - K2/Sine
File(E) Test definition(T)

Operatien(P)

A LA P = M=

Frequency Feference

30.00

Hz

'

X

Ope. end

Diive Limit

44

Retry

Alam Abort ECO

e e e e e

Reference/Response |Qperation status

|
SEE Q2 FF = E

1000 M2

B Response
- Reference
B Abort upper limit
I fbort kower fimit
o Alarm upper limit
B Alarm lower limit

Excitation is completed. (Test time is completed.)

&

NUM

| (1
Level
0.00
dB
Increment
[ T
Suweep tatio

7/1/2013 2:55:55 PM




3.3 Spot Test

< Example >

An example of Spot test is described as below ;

[Reference pattern]

The relation of Frequency and Level in the following list specifies a spot.

No Frequency Level Stay time
1 200[Hz] 100[m/s* 0-p] 10[min.]
2 10[Hz] 20[mm p-p] 100[times]
3 500[Hz] 0.05[m/s 0-p] 300000[times]

[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 environment information (in this example,
‘SysInp01°).
Also, the rating information of excitation system has already been registered in Excitation system

information (in this example, ‘System1”).

[Information of specimen]

Specimen mass : 10[kg]



< Procedures >
<Step 1>

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

o

i} K2/Sine
File(E) Test definition(T)

Frequency Feference

Operation(P)

Edit(E) View(V) Windov

F.

T

Diive

Fezponze

m O—p

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

Test type selection @
Teszt type
! Sweep
@ Spot
090 of
© ) Manual

Excitation System Information

[Jinput Ervironment Informatior

chtest

0K J [ Cancel




<Step 3>

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

P A

< Step 4>

Click the checkbox of ‘Input Environment Information’ and select an input environment information

from the list.

[ Test type selection
Test type
(") Sweep
@) Spot

) Manual

E xcitation Systerm Infarmation

[TlHnput Ervironment [nformatioré
chtest

] 4 ] [ Cancel

>

( Test type selection
Test lype
() Sweep
@ Spot

) Manual

Excitation System Infarmation

Input Environment Information

ak. ] [ Cancel

-7 |




<Step 5>

Press the button of [OK].

< Step 6 >

Test type selection

Test type
7) Sweep
@ Spat

) Manual

Excitation Spstem [nfarmation

PS A4

Input Environment Information

Is DKﬂ/Eancell

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

X3

50 New definition - K2/Sine
File(E) Test definition(T} Operation(P) Edit(E] View(d] Window(W

T — 3 ; ;

s S 2R =P P
A I | L f ' |

MNew Simple Open  Testsave Print Preview

Frequency Reference Rezponze Dirive

- - mV Bp

lli Test definition

Definit = E3
[J Test Definition Informaticn
43 V0 Medule Configuration

-4 Excitation System Informaticn
/ :| Fundamental/Control Condition

-] Excitation system setting
- | Spot reference

-] Input channel

.| | Data Save Condition
.|| Safety check

-] A output




<Step 7>

Press the button of [OK].
Fundamental/Control Condition @
Controlled wariable
el m/s -

bax. observation frequency 500000 -

Peak amplitude estimation RMS -

Loop check Momal -
Equalization mode Momal -
Shutdown times Normal -

< Step 8 >
Press the button of [Next] to go to the next definition

£ Mew definition - K2/Sine

File(F) Test definition(T) Operation(P) Edit(E}] View(V] Window(W)
=== T
- f — ] f B |

L t
MNew Simple Open  Test save Print Preview

Frequency Reference Rezponze Diive

mV 0o

Test definition I—
[) ﬂh

[] Test Definition Information

-4 /O Module Configuration

4§ Excitation System Information

-4 Fundamental/Control Conditicn

Excitation system setting

Spot reference
Input channel

Data Save Condition
Safety check

A cutput

LI L L L L]




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

Excitation system setting 7] _
Initial output voltage 12 ==y 0p
(V] Max. drive voltage 100000 - v,
Testing abort output voltage 100000 = v 0p

|| Operate initial loop check.

Frequency . Hz Dulputvaltagel e mV 0p

Severity
Environment noise upper fimit ¢, Response linearity check | %
Response upper limit check Q@) Acc Vel Disp

[ E

< Step 10 >
Press the button of [Next] to go to the next definition.

£) Mew definition - K2/Sine
File(F) Test definition(T) Operation(P} Edit(E) View(V] Window(W)

s
MNew Simple Open  Testsave Print Preview

Frequency Reference Rezponze Dive

mV 0p

Test definition

[ Test Definition Information
-4 YO Medule Configuration
-4 Excitation Systern Information
-4 Fundamental/Control Condition
-4 Excitation system setting

-] Spot reference

-] Input channel

--| | Data Save Condition
|| Safety check

] Awx output




<Step 11 >

Input the values to ‘Frequency’ as 200 [Hz], ‘Level’ as 100 [m/s’0-p] and ‘Stay time’ as 10:00 [sec]
(10 minutes). Press the button of [Add].

Spot reference definition

(]
No.  Frequency Level Stay time Abort upperlimit  Abort lower mit  Alam upper limit  Alarm lower limit Al spots clearlL]
L 2.4 PN
< Delet=(D)
L2

/ CALCIR) Drive ieference

Frequency
© hes 1000 = mfs’l}p] 7] Alam check.
Abort upper mit 600 =] 4p  Alaam upper imit 300 = 4 Add ] Check by lower limit
ot it 600 = g Jowser lmit EXTE=. et | Load C5V fie(C)... |
[Slay tirne: 0:10:00 =~ Bytime - Change

Auto generation condition of spot by profile Define(G). Clear(E]
Testtime  Once -

Fiefer

Reuister

Mot stop the signal at shifting the spots when the condition is ready,

tanual operation initial parameters is to be changed. oK.

Cancel

< Step 12>

As in the same procedure, input the value to ‘Frequency’ as 5 [Hz], ‘Level’ as 20 [mm p-p] and ‘Stay
time’ as 100 [cycle]. Press the button of [Add].

Spot reference definition

i

Mo.  Frequency Level Stay time Abort upper imit ~ Abort lower limit  Alamm upper limit — Alamm lower limit Maximum acceleration 100.0mé? g All spats clearlL)
1 200.00 Hz Y 0:10:00 600dB A & -600d4B 3.00dB -3.00dB Mazdmum velocty 03142mfs 0 e
Maximum displacement 200mm pp @
oL
Frequency 500 =y ] " Calc). | Diive reference
Ace. vel © Disp 20 = | ] tarm check
Abart upper limit 600 = gg  Alam upper lmit 300 = g8 [ /] Check by lower limit

lawer limit 600 = 4p lawer limit 300 = g4p Insert Load C5Y file(C).

Istayhme 100 =~ Bythe vibration cycle -

Auto generation condition of spot by profile Define(G). Clear(E]

Testtime ~ Once -
Refer
Not stop the signal at shifting the spots when the condition is ready. Regist

Manual operation intial parametets is to bs changed oK

il

Cancel




< Step 13>
As in the same procedure, input the value to ‘Frequency’ as 500 [Hz], ‘Level’ as 0.05 [cm/s 0-p] and
‘Stay time’ as 300 [kcycle]. Press the button of [Add].

Spot reference definition =]
Mo.  Frequency Level Stay time Abort upper limit  Abort lower limt  Alarm upper limit  Alam lower limit Maximum acceleration 157.0796 m/s? 0 All spats clear(L]
1 20000 H: 000m/sing ¢ ¢ 0:10:00 6.00d8 30048 30048
2 500Hz 20.0mmp 100 cycls £.00 dB 00dB 3.00dB B S Ad Masdmum velociy 03142m/s 0p Delete(D)
Maimum displacement 200mmpp

E— 50000 = Hz] [ Diive rsference
5 Ace © Vel © Disp 50002 L= meD-p] ] Alam check
abort upper limit 600 = 4g  Alarm upperlimit 300 = 4 [¥] Check by lawer it
lower imit €00 = 4p lower imit 300 g
[SIay[img 300 =  Bythe vibration keycle -

Auta generation condition of spot by prafile DefinelG) Clear(E)

©o
Testtime  Once -
L 4
[ Mot stop the signal at shifting the spots when the condition is ready. |
[ Marual operation initial parameters is to be changed, @
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< Step 14 >
Press the button of [OK].

Frequency 50000 = Hz CALER) g
) bee @ Vel ) Disp 50002 | mys pg
Aot upper it 600 =] 45 Adam upperfini 200 [ g acd

laweer lini £00 = 4g awer fini 300 = g
Stay time 300 = Bythe vibration keycle -

Auto generation candition of spat by profile Detine(G]... ClearlE)
Testtime  Once -
["] Mot stop the signal at shifting the spots when the condition is ready.

[7] Manual operation initial parameters is to be changed.

[ Drive reference
Alam check

Check by lower limit

Load C5¥ filelC].

Spot reference definition =3
Mo. Frequency Level Staytime  Abortupperimt  Abort lower lmit  Alam upperlimit  Alamn lower limit Maximum acceleration 157.07%6 m/s2 0 All spats clearlL]
1 200.00 Hz 100.0 m/s2 pp 0:10:00 6.00dB -6.00dB 3.00dB -3.00d8B
2 500H: 200mmpp 100 cycle 6.00d8 -6.00dB 30048 -3.00d8 Masimum velosiy 03142mis g Delete(D)
Masimum displacement 20 0mm pp

Canicel

<Step 15>
Press the button of [Next] to go to the next definition.

£ Mew definition - K2/Sine
File(F) Test definition(T) Operation(P) Edit(E)

s JE=
5P

Simple Open  Test save

- |||II|

Frequency Fieference Responze

View(V) Window(W)

5 3

Print Preview

Lirive

Test definition

o C|

[ Test Definition Information

&) Y0 Module Configuration
-4 Excitation System Informaticn
-4 Fundamental/Centrol Conditi
-4 Excitation system setting
-4 Spot reference

|| Input channel

----- | Data Save Conditicn

----- | Safety check

----- ] Aux. output




<Step 16 >

Select ‘Ch. 1’ and check the check box of ‘Control’. And select ‘Ch. 2’ and check the check box of
‘Monitor’. Then press the button of [OK].

Input channel configuration

Mo. Channel name Assignment  Sensitivity

000Ch1
000-Ch2

2 Ch2

3.0 pCsimis2)
3.0pC/mss?)

Input type Polarity Type

Charge input {1 mV/pC)

Charge input {1 mV/pC) + Monitor

Monitoring

Limit

dd
Change...

Delete

waili
1

Control -
000
)
\[ﬁDK
Inputsensitivityloading][ Refer ] [ Fegister ]

<Step 17 >
Press the button of [Next].

Change

Add

Delete

Test definition

[ Test Definition Infoermation

43 Y0 Module Configuration

-9 Excitation Systermn Information
Ej--g Fundamental/Control Condition
Y Excitation systern setting

-9 Spot reference

-9 Input channel
----- | ] Data Save Condition

----- [ ] Safety check
----- || Aux. output




< Step 18 >
Select ‘Not save’ and press the button of [OK].

Data Save Condition

) Save @ Mot save
Spy@ation folder
/ Refer. ..
P A4

< . Save the test file name az a prefix.

Sequence number

Beqinning wvalue I 1 :
tin. digite number I 3=

Auto-zave at each sweep turnover [or zpot repeat]. I 1 turnovers(or repeats] interval

Periodic

Save at testing completion, l u] 4 % Cancel l

< Step 19 >
Press the button of [Next].

Test definition

| | Test Definition Information

-9 O Module Configuration

-9 Excitation System Information
Ea--g Fundamental/Control Condition
-9 Excitation system setting

&9 Spot reference

#-49 Input channel

49 Data Save Condition

) add || [ ] Safety check
----- | ] Aux. output




< Step 20 >
Select ‘Excitation force check’ and input the value as ‘Specimen mass : 10 [kg]. And press the button
of [OK].

PS4

AR

Hz Ok

woitation force check Cancel

I
11
g
E @

Specimen mass 100 = kg| Table mass 0o = kg
Fisture mazz 00 = kg Other mass 0.0 kg
Feqgister[B]...
Lumnature mass 1.0 = kg Total mass 210 = ka -
< Step 21 >

The definition is completed.

50 New definition - K2/Sine =N =

File(F) Test definition(T) Operation(P) Edit(E} View(V) Window(W) Option(Q) Help(H)

: [}

New Simple Open  Testsave Print Preview Ope. start
Frequency Relerence Response Duive Drive Limit Alarm Abort
Hz mV 0p
Test definition | Reference R
D —_—
[S] Tast%efl\ljlnit\:\lnr szﬂr;natiﬂr! Testiype Spot -
9V ) U_ e ton ‘gummn_ Exc. System Config. Single shaker
-~ Excitation System Information Continuing exc. data Not existin E
/ &) Fundamental/Control Condition 9 9 T
g :::E::;:::t:m setting Module Configuration
 Input channel Module 1D Module type
&) Data Save Condition 000 4ch /0 module TYPE I
&) Safety check
-] Aux, output Excitation System Environment
Exc. System Info. System1
Qutput channel
Module ID Ch Polarity
oo Ch1 Positive
Initial output voltage 30.0 mVms
Armature Mass 11.0kg
Rating Information
Control freq. range 0.00 <==> 4500.00 Hz
Rated Force Acceleration Velocity Displacement
SINE 120kN0p 1092.0 mfs*0p 2050 mfs 0p 520 mmpp
RANDOM 12.0 kN ms 632.0 m/s*ms 2050 mfs 0p 520 mmpp
SHOCK 240kN 0p 2183.0 m/s*0p 2550 mfs 0p 520 mmpp i
] . "
2019/ 4/16 08:39:49 Test definition is completed. i
2019f 4/16 08:39:49 The required force [3.2987 kN 0] pn
HEM A S
Test definition is completed. Available to operate. NUM 4/16/2019 08:41:41




< Save of test >

<Step 1>

Press the button of [Save].

<Step 2>

. T
-9 /O Module Cenfiguration E
.49 Excitation System Information c
/ =43 Fundamental/Control Condition
.43 Excitation system setting "
-4) Spot reference
-9 Input channel
&) Data Save Condition
) Safety check
----- | Aux output E
Input a name in ‘File name’ and press the button of [Save].
i Save As @
Savein: 3 Documents - @ ¥ = [
i MName ‘ Date modified Type Size
e Mo items match your search.
Recent Places
Desktop
-_l_—\_=lJ
Libraries
Computer
o,
@
MNetwork
4 mn 2
File name: Test.spt2 -
Save as type: pot te: inition file”.spt) A | cel
Comment -
000

i New definition - K2/Sine

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

Frequency

Reference

Edit(E) Vi

Responze

EW

|S J Test Definition Information

Test definition | Referance




< Operation of test >

<Step 1>
Press the button of [Operation start]. 0o
<
1 4
1) GAUsers\im\ Decumentstest.spt2 - K2/Sine
File(F) Test definition(T) Operation{P) Edit(f) WView(V] Window(W) Option(0) Help(H)
= =¥ = = i
SR 2 e3aR ISR \
New Simple Open  Testsave [atacave  Print Previeb; Repart Quick Ope. start JCpe, end Start Retry Stop Pause Continue | Calibration
Frequency Reference Responze Drive Dirive Lirnit Alarm Abart

e e e e

Test definition | Referance
D
[€] Test De Information B
) /0 Module Configuration ;:tgp:tem Confi ;F;m‘e shaker
) Excitation System Information Cun‘han exc da?e.x ngexlsm E
49 Fundamental/Control Condition 9 9 T
&) Excitati stem setti
Change :‘3 . ::re':;::c:m setting Module Configuration
9 I:put channel Module ID Module type
£ Data Save Condition 000 4ch I/0 module TYPEII
&) Safety check
il L] A, output Excitation System Environment
Exc. System Info System1
Qutput channel
Delete Module ID Ch Polarity
0o Chi Positive
Initial output vaoltage 30.0 mVms
e Armature Mass 11.0kg
ndenne
= Rating Information
Control freq. range 0.00 <==>4500.00 Hz
Rated Force Acceleration Velocity Displacement
SINE 120kNop 1092.0 m/s?0p 2050 m/s 0p 520 mmpp
RANDOM 120 kN ms 632.0m/s*ms 2050 m/s 0p 520 mmpp
SHOCK 240kN0p 2183.0 m/s*0p 2550 m/s 0p 520 mmpp i
4 [0 | 3
2019/ 4/16 08:39:49 Test definition is completed. \LI
2019/ 4/16 08:39:49 The required force [3.2987 kN 0p] e
E= = Ry
Test definition is completed. Available to operate. NUM 4/16/2019 08:47:18
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<Step 2>

Press the button of [Start].

When [Start] is pressed, Initial loop check (only when it is defined) and Initial equalization are

automatically operated. Then, the test operation is executed.

P A4
L 4
17 New definition - K2/Sine [fadfm] =
File(E) Test definition(T) Operation(P) Edit(E) View(V) Window(W) Option(Q) Help(H)
— L & X!
A L e wp >
L |,
Test save Datasave  Print Preview Ope. end ac
Frequency Reference Responie Diive Elapszd time Drive  Limt  Alam  Abot  ECO
200,00 0:00:00 (\ (\ C C\ C\

Hz

Raferance/Response Operation status

l__{ 5] . g Spot 1

TR
M R=:ponse |ﬂ| b

1000000 S BBl Reference .
I /bort upper limit Level
I ot lower limit 000
IR Aaem upper limit
BN Alarm lower limit 4B

100000

~ Increment
O o

10000

1000

m w

Waiting for excitation start

NUM

7/2/2013 3:36:00 PM



<Step 3>

Excitation is executed in the order of the specified spots.

i} New definition - K2/Sine
File(E) Test definition(T)

Frequency Reference

200.00

Operation(P) Edit(E) View(v) Window(W) Option(Q) Help(H)
i L * 3

Test save Data save  Print Preview

Response Diive Elapsed tine

Stop Pause

Diive Limit Alarm Abort ECO

®e e 00

Reference/Response |Operation status

l
o Bt )

LEAE F 2

1000000 VS

100000

10000

1000

10
20He

N Response
BBl Reference
I Abort upper limit
BN Abort lower limit
IR Az upper limit
IR Alarm lower limit

o

In excitation

NUM

7/2/2013 3:40:09 PM




<Step 4>

Test operation is completed when the schedule of the specified spots are finished.

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

P A4

L4

¥ New definition - K2/Sine

I

File(E) Test definition(T) Operation(B) Edit(E) View(V)

=y _A,JA; r'-' g? W

Window(W) Optien(Q)

Help(H)

b < 44

Excitation is completed. (Test time is completed.)

Test save Datasave  Print Preview  Report Ope. end Retry
Frequency Refersnce Response Diive Elapsed tine Abot  ECO
500.00 0:10:41 @ @ @ @ @
Hz
Reference/Response | Oparation status
\ =
EEFFIEEEIEEEYS
EN Recponse
o0 M BBl Reference
I ~iort upper limit
IR Abort lower limit
BN Alarm upper limit
IR Al lower limit
1000.0
1000
100
10
20H
m X
NUM

G ) ¥

Level

Q.00
dB

Increment

100

7/2/2013 4:19:34 PM




3.4 Manual Test

< Example >

An example of Manual test is described as below ;

[Reference pattern]
Frequency : 100 (Hz)
Acceleration : 10 (m/s?)

[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 environment information (in this example,
‘SysInp01°).
Also, the rating information of excitation system has already been registered in Excitation system

information (in this example, ‘SystemO01°).

[Information of specimen]

Specimen mass : 10[kg]



< Procedures >
<Step 1>

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

i

i} K2/Sine
File(E) Test definition(T) Operation(P) Edit(E) WView(V) Windov

2 it — ] { r
| I i :

|
TS A4 / MNew Simple Cipen

Frequency

Reference Reszponze Dirive

m" O-p

< Step 2 >
Select the item of ‘Manual’ in Test type.
[Test type selection =
Test type
) Sweep
) Spot

X Excitation System |nfarmation

Svsterr

[ Input Ervvironment Information

chtest

0K J I Cancel




< Step 3>

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

( Test type selection
Test type
) Sweep
() Spot

@ Marual
Excitation System Infarmation

Systemi?
Systemd

[ Input Environment Information

chtest

-7 sl

ak ] [ Cancel

< Step 4 >

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

information from the list.

X

( Test type selection
Test type
() Sweep
() Spat

@ Manual

Ewxcitation Spstem Infarmatian

/ Input Ervironment [nformation

QK

] [ Cancel

(-7l




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

[Test type selection R
Test type

) Sweep

() Spot

@ Manual

E =citation System Information

Input Emviranment Information

X

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

£ New definition - K2/Sine
File(F) Test definition(T) Operation{P) Edit(E} Vi

N = , NES
Al

A I | I {
MNew Simple Open  Testsave

Reference FRezpohze

Test definition

Frequency

[ Test Definition Information

49 0 Module Configuration

-4 Excitation Systern Information
----- ] Fundamental/Control Condition
----- | Excitation system setting

----- | Manual reference

----- | Input channel

----- | safety check

----- | Aux. output




<Step 7>

Press the button of [OK].
Fundamental/Control Condition @ 1
Controlled wariable
) Wel, m/s -
Dizp. mm -
bax. obzereation frequency 500000 -
Peak amplitude estimation RMS -
Loop check Nomal -
E qualization mode Nomal -
Shutdown times Nomal -
< Step 8 >
Press the button of [Next] to go to the next definition.
) Mew definition - K2/Sine
Edit(E) View

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

Frequency

o 2=

Simple Open  Test save F

R eference Fezponze

Test definition

[ Test Definition Information

-9 /0 Module Configuration

-9 Excitation System Information
-89 Fundamental/Centrol Condition
----- | Excitation system setting

----- | Manual reference

----- | Input channel

..... | Safety check

----- | Aux, output

o



< Step 9 >

Press the button of [OK] button.

-

‘Excitation system setting

Initial output voltage

V] Max. dive voltage

Testing abort output voltage

Frequency

Severity

[ B

| Operate initial loop check.

Response upper limit check

212/ qvo,
100000 |*| g,
100000 (£ v g,

Hz

Environment noise upper limit | : %

Output voltage I = o

@) Acc. Vel Disp

] mV 0p

Response linearity check | ;

%

< Step 10>

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

v

ErH

T

Frequency

Mew definition - K2/5ine
File(F) ~Test definition(T) Operation(P) Edit(E] Wies

Simple Open  Testsave

Feference FRezponze

Test definition

[ Test Definition Information

-9 /0 Module Configuration

- Excitation Systern Information
-9 Fundamental/Control Condition
-4) Excitation systern setting

..... | Manual reference

----- | Input channel

..... | Safety check

----- | Aux. output




<Step 11 >
Input the values to ‘Frequency’ as 100 [Hz]. Check the item of ‘Acc. (Acceleration)’ of Level and
input as 10.0 [m/s*]. Then press the button of [OK].

Manual re?éce [5m]

T
Lewvel fO Ao, el T Digp ) Diive Cancel

/ 100 = ms? 0—p Increment | 010 = CALCIC]...
.&%shutduwn frequency changing ratio 10.0 : i I Refer I Regizter

Frequency 10000 : Hz Increment 1.00

]

]

X

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

50 Mew definition - K2/Sine
File(F) Test definition(T) Operation(P) Edit{E] Vie

1 L
MNew Simple Open  Test save

Frequency Reference R ezponze

Test definition

X [] Test Definition Information
o -9 Y0 Medule Configuration
-9 Excitation System Information
/ +-49 Fundamental/Control Condition
-9 Excitation system setting
-9 Manual reference
+-_| Input channel
..... | Safety check
----- | Aux. output




<Step 13 >
Select ‘Ch. 1’ and check the check box of ‘Control’. And select ‘Ch. 2’ and check the check box of
‘Monitor’. Then press the button of [OK].

Input channel configuration
M. Chanrel rame  Assignm..  Sernsitivity Input type Polarity  Type Wonitor...  Limit Add
1 CH OOC-Ch 3 ) Charge inout (1 mvw/nc) + Control
] COCHCHE 30 pCAmdsR Charge input 11 mvpC) + Waritar
Voo
)
Control -
o PR faly ]
(1) TEDS Updat(T)
[ Fiefer ] [ Fiegizter ] [ Cancel ]

< Step 14 >
Press the button of [Next].

Test definition

[ Test Definition Information

-9 VO Module Configuration

¥ Excitation System Information
Ea--g Fundamental/Cantrol Condition
-4 Excitation system setting

PS4

Change
-9 Manual reference
&Y Input channel
..... || Safety check
add M+ | Aux. output




< Stepl5 >

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

of [OK]. oo

<

: 10 [kg]. And press the button

wcitation force check,

Cancel

Specimen mass 10.0 }.;J Table mass 00 = kg
Frature rmaszs 0.0 = kg Other mass 0.0 kg
Armature mass 1.0 kg Total mass 21.0 kg Refer(E]..
< Stepl6 >
The definition is completed.
11 New definition - K2/Sine = )
File(F) Test definition(T) Operation(P) Edit(E] View(V) Window(W) Option(Q) Help(H)
SR A9 - e | W
Mew  Simple  Open  Testsave Wnp  Brmiew
Frequency Reference Responze Diive Drive Linit Blam Bhort

Test definition

5] Test Definition Information

) 1/0 Module Configuration ;j:t;y;;em Config I\SJ‘l:gl\Jjahaker
&) Excitation System Information
/ & Fundamental/Control Condition Continuing exc. data Mot existing
g iﬂx::z:lo:\e::;t:lseﬁmg Module Configuration
& Input channel Module ID Module type
000 4ch /0 module TYPEI

LD Safety check

L[] Aux. output

Excitation System Environment
Exc. System Info System1

Output channel

Module ID
000

30.0 mV ms

110kg

Initial output voltage
Armature Mass

Rating Information

m

Ch Polarity
Ch1 Positive

Control freq. range
Rated Force
120kN0p
12.0 kN ms
24 0 kN nn

SINE
RANDOM
SHOCK

0.00 <==> 4500.00 Hz

Acceleration

1092.0 mfs?0p

6320 m/s* ms

2183 0 m/s? nn
m

Velocity
2050 m/s 0p
2050 m/s 0p
2 RR0 mis i

Displacement
520 mmpp
520 mmpp

4

B20mmenn
r

2019/ 4/16 10:43:52 Test definition is

completed

2019/ 4/16 10:43:52 The required force [0.210 kN 0p]

EETEE

Test definition is completed. Available to operate.

NUM 4/16/2019 10:44:09




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

[

50 Mew definition - K2/Sine
File(F}) Test definition(T) Operation(P) Edit(E) ¥

Simple

Frequency Refershce Rezponze

Test definition

| S } Test Definition Information

-9 VO Module Configuration

- Excitation System Information
/ %3 Fundamental/Control Condition
) Excitation system setting
- Manual reference
-89 Input channel

P Safety check
----- | Aux. output

<Step 2>

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

6 Save As ==
Savein: [ Documents - @ o
I Name ° Date modified Type Size
"‘)’*‘ Nao items match your search.

Recent Places

Desktop
u=al
Libraries
Computer
. Y
LY

MNetwork

o

¥
[ File name: Test.mnl2 - ]

Save as bype: Manual test defirition file(*mni2) - [ Cancel |

Comment -




< Operation of test >

<Step 1>
Press the button of [Operation start].
02
<
1 New definition - K2/Sine /
FileF) Test definition(T) Operation(P) Edit(E) View(V) Window(W] Option{0) Help(H)
— = 1
Wb
LS Sau.  [BK| « = |
Ter  TrE  Gpm Teteme Bheeae Dt Gumrmn  Beed o (b @mdEn ) ke Start Retry Stop Pause  Continue | Calibration
Frequency Reterence Response Drive Dirive: Limit Alarm Abart
Test definition
De n
Next ,TESt %E:’Imzo? I;fw;"ahur! Testtype Manual il
Ef v Veduleton guration Exc. System Config. Single shaker
€ Excittion System Information Continuing exc. data Mot existin £
/ 49 Fundamental/Control Conditicn 9 =6 9 1
Change é Eucitation system setfing Module Configuration
£ Manual reference
- Module ID Module type
&) Input channel
&) Safety check oo 4ch 10 module TYPEII
L[] Aux. output
e Excitation System Environment
Exc. System Info System1
Qutput channel
Delete Module 1D Ch Polarity
000 Chi Positive
Initial output voltage 300 mV ms
Armature Mass 11.0kg
Undefined
| Rating Information
Control freq. range 0.00 <==>4500.00 Hz
Rated Force Acceleration Welocity Displacement
SINE 120kN g 1092.0 m/s? 0 2.050 m/s oo 520 mmpp
RANDOM 120 kN ms 632.0 m/s*ms 2050 m/s 0p 520mmpp
| SHOCK 240 kN nn 2183 0 mis?nn 2Rl mls nn Rﬂﬂlmmnn
« m r
2019/ 4/16 10:43:52 Test definition is completed.
1 2019/ 4/16 10:43:52 The required force [0.210 kN 0]
HED Y 8 X
Test definition is completed. Available to operate. NUM 4/16/2019 10:46:14




<Step 2>
Press the button of [Start] (Excitation start).

When [Start] is pressed, Initial loop check (if it is defined) and Initial equalization is automatically

operated. Then, test operation is started.

#F New definition - K2/Sine

Hz

File(F) Test definition(T) Operation(P) Edit(E) View(v) Window(W) Option(Q) Help(H)
= = Ly ® oS
S = T -
Test save Data save Print Preview
Frequency Reference Response Drive
100.00

14 bl | B
Ope. end Start
Diive Limit Alarm Abort ECO

eeeee

Operation status

Displacement
mm.

00
00
a0
00
00
000 %

00
00
00
00
00
000 %

Phase

(degree)
+000  [Acceleration]
+000  [Acceleration]

!

Waiting for excitation start
Freguency 10000 Hz 2013/07/03 10:18:40 AM
/ Ref(m/s? o-p) FResp(m/s? 0-p) Drive(my)
- 100 00 0o
Elapsed time 00000 Vibration J cycle
Check result Alarm 0K Abort QK
Real-time processing CPU load factor 000 %
Reference/Response data
Acceleration Welocity Displacement
(m/s?) (m/s) (mm]
Ref. 100 1592e-2 50662
Resp 0o 00 00
Input channel data
Peak estimation Acceleration Welocity
{m/s?) (m/s)
Cht (000-Ch1)
RIS 00 00
Porerage 00 00
Tracking [ale) ko)
Masc peak 00 00
Pore. peak 00 00
Distortion 000 % Signal tolerance
Ch2 (000-Ch2)
RIS 00 00
Porerage 00 00
Tracking o0 o0
Masc peak 00 00
Pore. peak 00 00
Distortion 000 % Signal tolerance
Drive output data
Vrewe . Tt s
HM H #E X

Frequency

Level

Imerement

010

Waiting for excitation start

NUM

7/3/2013 10:16:40 AM




3.5 Simplified Definition

Continuous sweep test (Reference profile by simplified definition) can be operated in simple method by

using Simplified Definition mode.

< Example >

An example of continuous sweep test is described as below ;

[Reference pattern]

Acceleration

[m/s?]

A Displacement :
1[mm]

20.0

10 31.83 2000

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

The time of double sweep : 1 (double-sweep)

[Information of sensors to be used]

One accelerometer of piezo-electric

»
»

Frequency [Hz]

Input terminal of K2 Hardware to be used : Ch.1 of Module ID 0

Channel name : Ch.1  (Sensitivity :3 pC/(m/s?)

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

Information (in this example, ‘System1’).

[Information of specimen]

Specimen mass : 10[kg]



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

4¥ K2/Sine
File(E) Test definition(T) Operation(P) Edit(E) View(V) Windov
|
M Simple Open
0“‘ Frequency Reference Rezponze Drive
&
<Step 2>

Select ‘System1’ among the items of Excitation System Information. And press the button of [Profile].

Simplified [~ 8 |[=Esa)
Excitation System Information

System
System2
System3

Sweep mode  Log « Forwarddouble
Sweep rate = octave/min -
min/single-sweep

Sweep pause time 00000 *

Test time By double sweep counts -

15 double-sw

W Tolerance definition |
Input channel
No. Channelname  Assignmert Sensiiviy Inpud type Polaity ~ Type  Monitoing  Limit [ Refer o Inpul Enviranment (.. |
Add.
Change.
Delete 0K
.




< Step 3>
Input the values to ‘Frequency range’ as 10 ~ 2000.0 [Hz] and ‘Acc. (Acceleration)’ as 20.0 [m/s?].

[ profile / o =)

Frequency rangs 10.00 : == 2000.00 : HZ]

7] e, 200 = mys2op ( 1000 ¢ [ 200000 4, )

Wel. \
L 24
Dizp. o‘
9

] ] | Cancel

< Step 4 >
Select the check box of ‘Disp. (Displacement)’ and input the value of 1 [mm].
And press the button of [OK].

i o

Profile @

.

Frequency range 10.00 : == 2000.00 — iz

7] tice. 200 = s, ( 3183 == [ 2000.00 , )

el

7| Disp. 10 g [ 1000 (== 3183 1y, )

| OE. %H Cancel |

4




<Step 5>

Press the button of [Tolerance].

Simplified [ [mEzm]
Excitation Syztem Information
System2 1000 M2
System
Sweepmode  Log «  Forward-double -
Sweep rate octave/min -
min/single-sweep
Sweep pause time 0:00:00 =
Test time By double sweep counts -
1 double-sweep
‘ Prafile definition... | | Talerance definition ‘
Input channel
Mo. Channel name Assignment  Sensitivity Palarity Type Monitoring Limit |ml
| Add.
Change.
Dielete Ok
Cancel
< Step 6 >
Press the button of [OK].
X

Tolerance definition

Abort check | Alarmn check

Upper lirnit 6.00 dB 300 = dB

7| Lowser limit £.00 4B 300 = 4p

| Set the upper limit and lower limit sprmmetry.

| Cancel |

DetailzdD) >> |




<Step 7>
Input the value to ‘Sweep rate’ as 1.0 [octave/min] and press the button of [Add] for Input Channel.

Simplified =

Excitation System Information

System2 100.0 ™
System3

Swesp mode  Log »  Forward-double -

Sweep rate[ 10 = octave/min - ]

76438 min/single-sweep

Sweep pause time 0:00:00 =

Test tirme By double sweep courts -

1 double-sweep

Profile definition.. ‘ ‘ Tolerance definition |

Input channel

No. Channel name AssigNment  Sensitivity Input type Polarity Type Monitoring Limit HeferloInputEnwmnmentﬂ]..‘

‘Test time’ needs to be Biemee.

set to 1 [double-sweep]. oK

LDielete

Cancel

< Step 8 >
Set the details of an input channel as below and press the button of [OK] ;
Channel name : Ch.1
Module ID : 000
Ch: Ch.1
Input sensitivity : 3.0 pC/(m/s?)
Input channel type : Control (M

Input channel element @
Input Channel Information

Mame CH1 ModuelD 000 - Ch Chi + | Polaity @ + . [ cancel |

Quantity  Acceleration - K@put type  Charge input (1 mv/pC) - Cal. zancelR) |m|

Senzitivity 3.0 = pCrim/s3 \J TEDS connection(E]

Charnel Type Control -

‘Input type’ needs to be
set to Charge.




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

Simplified
Excitation System Information

System2

System3
Swespmode  Log »  Forward-double -
Sweep rate 1.0 = octave/min -

76439 min/single-sweep

Sweep palse time 0:00:00 =
Test time By double sweep counts -

1

v | doublesweep

Piofile definition... | | Tolerance definition

100.0 ™5

Input channel
Mo, Channel name Assignmert  Sensitivity Input type Polarity Type Monitoring Limit FRiefer to Input Environment (1]
1 Chi 000-Ch1 3.0pC/imss?) Charge input {1 mv/pC) + Control
Add
LChange...
Delete
Caneel
000
<
< Step 10 >
Select “Safety check’ and press the button of [Change].
Test definition | Referance
Test Definition Inf ti
P Tes inition In l:urr.na ||:|r1. Frequer
-9 /0 Module Configuration Excitatic
-4 Excitation System Information 2o
+- 49 Fundamental/Control Conditi Tpt
— . = |
-4 Excitation system setting .
Fixt
+-49 Sweep reference ot
+- 43 Input channel
X3 - Arn
° -4y Data Save Condition
(1) Tot

TS chece

| Resonance ds

| A output




<Step 11 >

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

Specimen mass

Table mass 00 = kg

Fisture mass 00 (5 kg Other mass 00 [ kg Fregister(R)

Armnature mazs 1.0 lkg Total mazs 210 k
< | Kg g
< Step 12>
The definition is completed.
5. New definition - K2/Sine =8 B=R(E==)
File(F) Test definition(T) Operation{P) Edit(E) View(V) Window(W) Option(Q) Help(H)
= = & oA :
i s B =) (ﬁff’i A FPINEE |
\ L I 3
Mew  Simple  Open Testsave Print  Preview
Frequency Reference Response Diive Drive Lirnit Alarm Abort
Test definition | Reference T —
D —
[S] Te;tFJefimtmn Information Testtype Sweep -
-9 LO_MOdUIE Configuration . Exc. System Config Single shaker
4 Excitation System Information Continuing exc. data Not existin £
/ & Fundamental/Control Conditi g 9
&) Excitation system setting Module Configuration
@-§9 Sweep reference
H Module ID Module type
9 Input channel
© &3 Dats Save Condition 000 4ch /0 module TYPE Il
- Safety check
% RE:;:E"(E dwell Excitation System Environment
L] Aux. output Exc. System Info System1
Qutput channel
Module ID Ch Polarity
000 Ch1 Positive
Initial output voltage 300 mV me
Armature Mass 11.0kg
Rating Information
Control freq. range 0.00 <==> 4500.00 Hz
Rated Force Acceleration Velocity Displacement
SINE 120kNop 1092.0 mjs? 0p 2,050 m/s 0p 520mmpp
RANDOM 12.0 kN ms 632.0 m/s?ms 2050 mfs 0p 520mmpp
SHOCK 240kM 0p 21830 mfs?0p 2550 m/s 0p 520mmpp i
« . »
2019/ 4/16 08:57:09 Test definition is completed.
T P —(— 2019/ 4/16 08:57:09 The required force [2.100e-2 kN 0]
HE@ HH
Test definition is completed. Available to operate. NUM 4/16/2019 09:13:58




< Save of test >
<Step 1>
Press the button of [Test Save].

£ New definition - K2/Sine
File(F) Test definition(T) Operation(P)  Edit(E) View(V)

Simple Open \ Testsave

Frequency Reference Responge

- - mV/

Test definition | Reference
(5] Test Definition Inforr‘fﬂatmrf Testiype
- &) VO Module Configuration
; o ) Exc. Syst
) Excitation System Information i
: . | Continuin
-9 Fundamental/Control Conditi
) Excitation system settin
9 Y 2 Module C
-4 Sweep reference Mod
-9 Input channel o
&) Data Save Condition 0
) Safety check -
----- | Resonance dwell Excitatior
----- ] Aux. output Exc. 3
O

<Step 2>

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

A7 Save As @
Save in: 3 Documents - & T &
D= Mame E Date modified Type Size
"'& Mo items match your search,

Recent Places

Desktop

=l
Libraries

1A

-

Computer

=
T e
Metwork

]

File name Test.swp2 -
~

Save astype: [Sweep test defintion Tl swp2] | [ Cancel I

IS Ad

Cornment o




< Operation of test >

<Step 1>

Press the button of [Operation start].

&) Data Save Condition
&) Safety check

] Resonance dwell
] Aux. output

Delete

Undefined

1 L, ] »

Excitation System Environment

Exc. System Info System1
Qutput channel
Madule ID Ch Polarity
D00 Ch1 Positive
Initial output voltage 30.0 mV ms
Armature Mass 11.0kg

Rating Information

Control freq. range 0.00 <==> 4500.00 Hz

Rated Force Acceleration Velocity Displacement
SINE 120kNop 1092.0 mfs* oo 2.050 m/s 0p 520 mmpp
RANDOM 12.0 kNms 632.0 m/s®ms 2.050 m/s 0p 520 mmpp
SHOCK 240kNop 2183.0 m/s*0p 2550 m/s 0p 520 mmpp
1| n ]

2019/ 4/16 08:57:09 Test definition is completed.
2019/ 4/16 08:57:09 The required force [2.100e-2 kN 0¢]

HAEHD A F x

02
<
£ New definition - K2/Sine [=x
File(F) Test definition(T) Operation(P) Edit(E) View(V) Window(W) Option(0) Help(H)
= o
- f‘ A
S B e W N |49 ||
Mew  Simple Open Testsave [atscave Print  Preview Feport  Ouick U Opestat Jooe end Start Fetry Stap Pause  Continue | Calibration
Frequency Relerence Response Drive Drive Lirnit Alarm Abort
Test definition | Reference
D n

;sty[;efh;‘m:ov I;for:atm: Testiype Sweep =

) E_' vle lonfiguration . Exc. System Config Single shaker

&) Excitation System Information Coninuing exc. data Not existin =

&) Fundamental/Control Conditi 9 9

&) Excitat stem sett

?’ citation system seting Module Configuration

&) Sweep reference

- Module ID Module type

£ Tnput channel

000 4ch /O module TYPE Il

Test definition is completed. Available to operate.

NUM

4/16/2019 09:17:41




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

operation is started.

(A4
<
L 4

43 New definition - K2/Sine =X E=R[Fd
File(E) Test definition(T) Operation(P) Edit(E) View(V) Window(w) Option(Q) Help(H)

= Jpl - x i

‘_‘1 : L] S ) s
Test save Data save Print Preview Ope. end Start
Frequency Reference Response Diive Elapsedtime  Wibration Cycle Diive Limt  Alam  Abot ECO

e eeee

0:00:00

1000 10 00
Hz mm pp mm p—p

Reference/Response |Operation status

‘ |
dEN AT E R &

e Response
1000 WE I Reference
I Abort upper limit
B bort lower limit
i Alarm upper limit
= Alarm lower limit

Level

——Increment
@F e

Sweep ratio

NUM 7/3/2013 1:32:29 PM




< Step 3 >

Test operation is ended when the test time is completed.

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

P44

L 4

7 New definition - K2/Sine /
File(E) Test definition(T) Operation(P) Edit(E) View(y) Window(W) Option(Q) Help(H)

s e P W x® ¢

I

Fiequency Reference Response Diive Elapsed fime Vibration Cycle Dive  Limit  Alam

1000 1 001 0:15:17

Hz mm p—p

Test save Datasave  Print Preview Report Ope. end Retry

<

Abort ECO

e e e e e

Reference/Response |Operation status

Ty QF e F F = EE

1000 M

010
100+ ! 20000

e Response
B Reference
I Abort upper limit
B Abort lower limit
e Alarm upper limit
B Alarm lower limit

= I
Level
0.00
dE
Increment
[ i
Sweep ratio

m =

Excitation is completed. (Test time is completed.)

NUM 7/3/2013 1:54:34 PM




Chapter 4 Test Definition

4.1 Outline
In this system, the series of necessary information to operate a test is called ‘Test’.
It is necessary to define a ‘Test’ at first for the test operation when a specified test is wanted to be
operated.

In this chapter, each item for the definition of ‘Test’ is described.

Three types of Test such as ‘Sweep’, ‘Spot’” and ‘Manual’ are provided to this system. In definition of
Test, it follows the procedure that the information in Table 4-1 is defined in order for each Test type.

Setting information and definition contents to be defined vary in each Test type. However, ‘(5) Control
Reference’ is mainly different in definition contents between each Test type. The other setting

information are almost the same each other.

Table.4-1 Test Type and Definition Information
Test Type
Sweep Spot Manual

Setting Information

(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) Input Channel O O O
(7) Data Save Condition O O —
(8) Safety check O O O
(9) Resonance dwell A — —
(10) Aux. Output JAN A A

O : Information that must be defined
/\ : Information that is defined if necessary
— : No items to be defined

Note) Resonance dwell is an optional function.

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

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

saved as a Test file.



4.2 Fundamental/Control Condition

Control condition of K2 controller is defined.

Fundamental/Control Condition X
Controlled variable 0K
@® Acc. m/s? v Cancel
Ovel [one V]
O Disp. mm v| Refer
Reagister
Max. observation frequency l 5000.00 v l
Peak amplitude estimation l RMS v ‘
Loop check l Nomal v J Detailed(T)...
E qualization mode { Soft v ‘ Detailed(E)...
Shutdown times [ Normal v ‘ Detailed(S)...
[[] Pause before transitioning to "In excitation"

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

‘Other units’ is specified in Excitation System Information.

4.2.2 Max. observation frequency
(1) Meaning

This item is for setting of the maximum frequency (Max. observation frequency fmax) that is
used by this system.

Low-pass filter of the hardware is specified according to the set value of this item. The setting
of this item is applied to all of the input channels.

When the operation is executed under the condition that there is a noise always existing
outside of the Control Reference band, Tracking the Peak amplitude estimation method is the
most valid. In some cases, specifying the Max. observation frequency is also valid.

However, an arbitrary frequency can be set other than the Control Reference band.



4.2.3 Peak amplitude estimation
(1) Meaning
For calculating the amplitude (peak level) of a response signal waveform or the control

channel, a method of Peak Amplitude Estimation is selected from the following three types ;

1. rms
Equivalent peak estimation method by rms (Root Mean Square) value : That is, under the
assumption that the response waveform is a sinusoid having the frequency of controlled
value, the following processing is done ;
To avoid complications, the reference level is consistently set by using the peak level
(amplitude) in this system. Therefore the response level is also expressed in the peak level

with converting from the rms value. This item is basically the same as the process called
‘rms Value Control’. (A displayed Eprms value divided by /2 gives the rms value.)

2. Average

Equivalent peak value (EP) is obtained by the following processing ;

The averaged value is calculated from the absolute value of the response signal
waveform. Then, under the assumption that this response waveform is a pure sine wave
with the specified frequency, this averaged value is equally converted to the sine amplitude
value. The equivalent peak value is used as the amplitude estimation value of the response
signal.

This peak estimation method had been used generally in the age of analog technique, and
it is sometimes called ‘Average Value Control’. For this reason, it is often used in this
digital controller. (For example, our F2 SINE etc.)

That is if you need to keep consistency of a testing result with that of a previous

controller, it is proper to set this item.

3. Tracking

Extracting the fundamental wave component from the response signal waveform by
digital technique, the amplitude (peak level) of this fundamental wave is used as the
estimated value of the response amplitude.

This method is also called ‘Tracking Control” because it is necessary form an excitation
accompanied by sweeping to have an extraction mechanism that can follow the varying
frequency in the response analysis for extracting the fundamental wave.

In this system, the extraction mechanism of the fundamental wave component is realized
by processing the Fourier Integral calculation in real time using the drive signal frequency
and response signal. So, this item has a much higher accuracy than using the analog type of
Tracking Filter.

If the response signal is distorted much, the response amplitude estimation value of this
method becomes a smaller value than the items in the above two that calculate equivalent
peak from the value based on the overall value. Then the excitation level of this control

results lager (that is, a severer testing will be operated here).

4-3



4. Max. peak

For each cycle of response waveform signal, the peak values at plus (+) and minus (-)

direction are detected.
The larger detected peak value (the maximum absolute value of response waveform data

for a cycle) is averaged by frequency of analysis. This averaged value is used as amplitude

estimation value.

Z max(| WaveData  |)

N

Amplitude =
N

Amplitude : amplitude estimation value of response signal
Wave Data : waveform data for a cycle

N : number of periods (cycle) required for amplitude estimation analysis

5. Average peak
For each cycle of response waveform signal, the peak values at plus (+) and minus (-)
direction are detected. The value is obtained from the total of both (+) and (-) peak values
divided by 2. The value is averaged by frequency of analysis. This averaged value is used as

amplitude estimation value.

3 ( | max(WaveData ) | + | min(WaveData ) |j
2

Amplitude = -~
N

Amplitude : amplitude estimation value of response signal
Wave Data : waveform data for a cycle

N : number of periods (cycle) required for amplitude estimation analysis

These peak estimation methods in the above can be selected for the response of each control
channel which is used for calculating the control response. However, the peak estimation method

for the monitor response of each input channel can be set for each input channel arbitrarily. (Refer

to Input Channel Configuration.)

4.2.4 Loop check
(1) Meaning
This item is for specifying of the strictness of the criteria for monitoring abnormal events in
the control loop during control operation using the loop check function.

In this system, loop check is done in the following two types of operation :



A : Pre-check
In the state of waiting for the excitation start, when the environment noise (ambient
noise) inputted to the input channels is measured just after pressing the button for
excitation start, the gain of the excitation system is checked whether it is normal or not
before the control operation starts.
B : Loop check in control operation
When the system passes the initial loop check of the above, the control operation is
started. During all the processes in the control operation, the gain change of the control
loop is checked for monitoring the abnormal event at each response analysis executed

quickly for each loop time.

Basically, the control channel is used for loop check. However, the monitor channel for
monitoring the level is always treated as the object for loop check (because this channel is
required to give the required effect directly when it is necessary to the control operation even if
it is specified only as a monitor channel).

Even a monitor channel that is not used for monitoring the level can also be specified as the

object for loop check arbitrary.

In this item, an abnormal detection criterion for loop check is selected among the followings ;
1. Severe
The severest criterion is set.
It can be used for a specimen with a small resonance characteristics and a good linearity.
2. Normal
The criterion allows an ordinary level of resonance characteristics and non-linearity
3. Loose
The criterion allows a larger gain change. Use this criterion when loop check is failed
even in ‘Normal’ caused by severe the characteristics of the specimen or setting of faster
sweep rate etc.
4. Specify (or Detailed definition button)
Parameters of the loop check in 'Severe', 'Normal' and 'Loose' settings are set up
appropriately. However, if the loop check cannot be passed by these settings, tune the

parameters by 'Specify'.

Even with a specimen with a good linearity, the gain change of the control loop cannot be
avoided in the swept sine testing basically caused by the frequency response changed by the
resonance characteristics. And this change rate is the function of the sweep rate. Therefore, in

some causes, this setting of ‘Loose’ may be needed when a fast sweep rate is set.



Loop check d

() Severe () Specify

Tranzmizsibility check value (in initial excitation) 20 7 tirmes

Tranzmiszibility check value (in test operation] &§0.0 - tirmes
Overload check value 800 : "

[rmg ratio to the full scale)
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4.2.4.1 Transmissibility check value [in initial excitation]
(1) Meaning
This item is intended for specifying the allowance for the transmissibility variations at the
initial measurement or initial equalization.

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

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

during test operation.

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

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

signal always exceeds the input range.

4.2.5 Equalization mode
(1) Meaning
This item is for specifying the response speed of the feed-back control system composed in
this system, when the level control is executed by controlling the drive output level to make the
response amplitude estimation value coincide with the value given as the reference level.
In the testing which is difficult to control with general setting parameters, applicable setting of

this item should not be decided alone. The setting of this item is much related to the sweep rate.



1. Sharp
This item is for setting of the control at a faster response speed.
For controlled system with instability of the response, when the resonance
magnification is too high, the control may become unstable and the ‘hunting’ may occur

by this setting.

2. Normal
This item is for setting of a suitable control speed for general cases.
Generally, the setting of ‘Normal’ is recommended except the case in which the special

judging is needed.

3. Soft
This item is for setting of the control at a slower response speed.
When the control becomes unstable and the hunting may occurs in the setting of
‘Normal’, the setting of this item may be useful. For example, this item may be effective

for using the control of the hydraulic shaker.

4. Specity (or Detailed definition button)

Control parameter set of equalization mode is properly defined according to the setting
of ‘Sharp’, ‘Normal’ and ‘Soft’. However, this item is provided for the testing with the
specimen which is too difficult to control by the setting of the standard items. With using
this item, an operator can specify the control parameters of the equalization mode by his

own technique.



4.2.6 Shutdown time
(1) Meaning

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

However, it is dangerous to cut off the drive output suddenly. To prevent this danger, the

output level should be gradually reduced to zero with taking proper duration.

The time for reducing the output level is called ‘Shutdown time (Output start/stop transit

time)’ and this quantity can be set in this item.

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

with taking the specified time of this item is provided.

Shutdown time is selected from the following three items ;

‘Normal’, ‘Fast’, ‘Slow’, ‘Specify’
Generally, ‘Normal’ is recommended.

Shutdown time is defined by ‘Transit vibration cycle / Transit time upper limit / Transit time

lower limit’.

When ‘Specify’ is selected or the button of Detailed Definition is pressed, the parameter for
the setting of Shutdown Time can be defined arbitrary. In this case, the detailed Definition

dialog of the Shutdown Time appears and the suitable values can be inputted to each

parameter.

The standard values provided in this system are as follows ;

Shutdown time Normal Slow Fast
Transit vibration cycle 20 50 10

Transit time upper limit [ms] 2000 5000 1000
Transit time lower limit [ms] 200 500 100

Each of the above definition items has the different frequency band in which these
definitions are valid. Denoting Transit vibration cycle as A [cycle], Transit time upper limit as

B [ms], Transit time lower limit as C [ms], the frequency ranges (f [Hz]) in which each of

these definition items become valid are calculated as below ;

+ Transit vibration cycle- * - *
+ Transit time upper limit- * -
+ Transit time lower limit- - -+ A/(C/1000)[Hz]

A/(B/1000)[Hz]

< f<
f
f

IA

A/(C/1000) [Hz]
A/(B/1000) [Hz]




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

the status transitions to "In excitation".



4.3 Excitation system setting

The items of Excitation / Output system for control are defined.

Excitation system setting =
Initial output voltage 212 [ oy Op
! : |
V| Max. drive voltage 100000 — v 0p _ Cancel
Testing abort output voltage 100000 -= mV 0p
Operate initial loop check.
| ] | ——

4.3.1 Initial output voltage
(1) Meaning

‘Initial output voltage’ is the voltage that outputted to the shaker at first in control operation.
The control operation is always started at the drive voltage defined in this dialog when the
excitation begins at zero of drive.

The value of this item is set to the voltage specified by the peak value (single amplitude value
0-p) of [mV] unit. When initial output voltage is not set, the value which is calculated as a peak
value from the initial output voltage (Vrms) registered in Excitation System Information is
automatically set to this item.

Note) Initial output voltage should be set to an applicable value to the shaker.

4.3.2 Max. drive voltage
(1) Meaning

This item is for setting of the value of Maximum drive voltage of this system. The drive signal
of sinusoid exceeding over the set value of this system will not be outputted.

The following two methods are provided for setting of this item; the method of using the
system rating and setting of the voltage directly.

The system rating is specified as ‘Maximum output voltage’ in the excitation system rate
information file which is used in the excitation environment file referred to in the test. Also, in

setting of the voltage, the voltage exceeding over the system rating value cannot be set.



4.3.3 Testing abort output voltage
(1) Meaning

This item is for setting of the upper limit voltage of drive that allowed in test operation by the
system.

The drive voltage to be outputted by the system is limited with in the set value of Max drive
voltage. However, in the case that the voltage exceeding over the set value of Max drive voltage
is required in operation, the system continues the test operation with ignoring the control result
if the outputted voltage is within the set value of Test abort output voltage.

For example, even if a sharp notch exists in the transfer function of the controlled system and
the voltage exceeding over the set value of Max drive voltage is required in sweep test, the
system continues the sweep operation at that voltage by ignoring the control of the frequency
when the voltage is within the set value of test abort output voltage. The sweep test is to be

completed without aborting the test operation.

4.3.4 Operate initial loop check
(1) Outline

Two types of loop check are available in this system,;

A : Initial loop check
This loop check is operated just after the excitation start button was pressed in the
waiting state for excitation start. Before the control operation start, the environment noise
(ambient noise) inputted to the input channel is measured and the gain of the excitation

system is checked whether it is normal or not.

B : Loop check (in operation)
The control operation is started when the system passes the initial loop check as in the
above.
In operation, the system executes the loop check in every process of control operation to
observe unusual phenomenon of gain change in the control loop at each time of response

analysis operated very quickly.

This item is for setting of whether Initial loop check (A in the above) is operated or not before
the control operation start.

Loop check in operation (B in the above) is always executed during the control operation.

Generally, Initial loop check should be set to operate.

Initial loop check is composed by a series of the processes as below;

At first, the measurement of environment noise is executed, and the loop check at the specified
initial loop check voltage is operated. Next, the measurement of system gain is executed by
excitation operation at the specified frequency and voltage level.

When ‘Operate initial loop check’ is set to execute, the following items for initial loop check

operation specifications are also to be defined.
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4.3.4.1 Frequency
(1) Meaning
This item is for setting of the frequency of output voltage at initial loop check.

Generally, the setting of 40 [Hz] is applicable to electro-dynamic shaker.

4.3.4.2 Output voltage
(1) Meaning

This item is for setting of the voltage level at initial loop check.

4.3.4.3 Severity
(1) Meaning
This item is for specifying the judgment criterion of unusual phenomenon in loop check.

Following three types are available in this system;

1. Severe : The severest criterion is set.

It can be used for a specimen with a small resonance characteristics and a
good linearity.

2. Normal : The criterion allows an ordinary level of resonance characteristics and non-
linearity.

3. Loose : The criterion allows a larger gain change.
Use this criterion when loop check is failed even in setting ‘Normal’ caused
by severe the characteristics of the specimen or setting of faster sweep rate

etc.

When ‘Specify’ is selected, input a proper value to each parameter.

4.3.4.4 Environment noise limit
(1) Meaning
This item is for setting of the upper allowance limit of the environmental noise (ambient
noise) measured in initial loop check.

If the measured ambient noise exceeds over the set value of this item, the system stops the

testing operation.



4.3.4.5 Response linearity check
(1) Meaning
Refer to the help file.

4.3.4.6 Response upper limit check
(1) Meaning
This item is for specifying of the response abort level (the upper limit) in excitation of
initial loop check.
When the response obtained by excitation of initial loop check exceeds over the set value

of this item, the test operation is to be aborted.
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4.4 Control reference
This item is for setting of the control reference, and the testing pattern us decided by this item.
For the definition of this item, because the definition format peculiar to each test type is needed, the
different definition methods are provided for each test type.

However, the main definition contents for the control reference are basically the same for each test type.

For example, the items for the control reference definition are available as below ;
+ Reference pattern (control reference frequency and control reference level)
+ Test time (Excitation time)
+ Abort / Alarm check level

The items in the above are defined in sweep test as below ;

Reference pattern is defined by a profile. Test time is specified by sweep times. And, abort / alarm
check level is set by Tolerance definition.

In Spot test, the four items of the above are defined as components of the spot.

In Manual test, no other items but control reference frequency and control reference level are to be
defined.

Refer to the description of each Test type about the detailed definition method.

In this system, the defined control reference can be saved and registered as a file. If the control reference
is saved, its condition can be used in other tests of the same Test type easily. By using the push buttons in
the definition display of each control reference, the saved control reference can be referred to and the

defined control reference can be saved as a file.

[Refer] : Control reference saved in a file is referred to and its condition is loaded to be used.

[Save] : The defined control reference is saved and registered in a file.



4.4.1 Sweep test
(1) Outline
This item is for defining the control reference for Sweep test.
Sweep test is the most popular testing method in the sine vibration tests. In this test, the sine
control is executed with changing the frequency continuously according to the specified

condition.

The main definition items of control reference for Sweep test are classified as below ;
+ Items for defining of Sweep condition and Test time
+ Items for defining of Reference pattern

+ Items for defining of Alarm / Abort check for the control response

As items for defining of Sweep condition and Test time, this system provides Sweep mode,
Sweep direction, Sweep rate, Sweep pause time and Test time.
The reference pattern is defined by a profile and Alarm / Abort check of control response is

defined by Tolerance.
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4.4.1.1 Sweep mode
(1) Meaning

This item is for setting of the sweep mode by selecting among the two items as below ;

1. Linear
This item is for setting of the sweep mode of which frequency f varies

proportionally to the elapsed time t, that is, the operation of ‘Linear Sweep’ to be

done ;
f=f+R -t
Proportional constant R is ‘Sweep rate’ and is going to be set in the clause of
“4.41.3".
2. Log sweep

This item is for setting of the sweep mode of which frequency f is expressed by an
exponential function of the elapsed time t ;
f=1 - exp(R - t)
That is, this Sweep is the type of which logarithm of frequency f varies
proportionally to the elapsed time t, and it is called ‘Log Sweep’.
Proportional constant R is ‘Sweep rate’ and is going to be set in the clause of
“4.4.1.3".



4.4.1.2 Direction
(1) Meaning
When the sweeping operation is executed in the specified sweep band [f1, 2], one of the

following for directions are to be selected ;

1. Forward single
The single sweeping is operated from lower to higher ranges, as ;
fl—=1f2, fl—=12, fl1—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—1f2’ is treated for one time of Sweep Count.

2. Backward single
The single sweeping is operated from higher to lower range, as ;
R2—f1, 2—f1 , 2—fl1
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—>R2—>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’, ‘f1—12" or
‘f2—f1’ is treated for one time of Sweep Count. In case of the setting by ‘double-

sweep’, ‘f1—=12—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—>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 Sweep Count. In case of the setting by ‘single-sweep’, ‘f2—f1" or ‘fl
—12’ 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 set to be used in Manual operation box, this item

should be set to ‘double-sweep’.
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4.4.1.3 Sweep rate
(1) Meaning
The setting method of Sweep rate has 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 the mode of sweep is set to ‘Linear Sweep’ or ‘Log Sweep’.

This system takes ‘min (minute)’ for the time unit. And in this system, ‘one time sweep’
means a ‘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 mode of
sweep ;
Linear Sweep : Hz / sec
Log Sweep : octave / min
In the case of Log Sweep, a unit of ‘decade / min’ can be used as a Sweep Rate unit. In
this case, use the following calculation ;
1 decade/min = 3.3219 octave/min (2.5.3)
(*."1 decade = (1/log2) octave = 3.3219 octave )

The testing operation is 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 stimulation of specimen at

each frequency.

4.4.1.4 Hold the sweep at the maximum sweep frequency
(1) Meaning

The excitation is executed at the maximum frequency for the defined time when the
control reference reaches its maximum in sweeping operation. Then, the system returns to
the sweeping operation after completing the defined time. The time to operate the fixed
excitation is defined by Sweep pause time.

The operation of ‘Sweep hold/cancel’ is invalid during the excitation at the maximum
frequency. Also, the function of ‘Sweep pause time’ cannot be usable when this function is

adopted.

4.4.1.5 Sweep pause time
(1) Meaning
This item is for setting of the time for signal output stop (Sweep pause time) at the turning
of the sweeping between the points at the ending of a sweep and at the beginning of the
next sweep.

The excitation stops for the set time of this item at the turning point of sweeping.



4.4.1.6 Profile definition
(1) Outline
This item is for setting of the break point definition of control reference.
The unit level in profile is specified as the same unit as the unit defined in
Fundamental/Control Condition.

Refer to “4.4.4 Profile definition” about the details.

4.4.1.7 Tolerance definition
(1) Outline
This item is for defining the condition of Tolerance check.

Refer to “4.4.5 Tolerance definition” about the details.

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

In this system, the following items are provided as the setting method of Test time.

1. Specify by the times of single-sweep
This method is for specifying of the times of single-sweep.
Test time is regulated as an integer number of single-sweep by setting 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 according to

the setting of direction.

For example, thinking of a sweeping operation condition that the direction is set as
‘Forward double’ in the sweep band [f1, f2]. The sweeping is operated as below with
specifying ‘single-sweep’ as the unit of sweeping and setting the sweep times to 5 ;

fl > 2 —>1 -2 —f -2

| | | J | I | |
1 2 3 4 5

2. Specify by the times of double-sweep
This method is for specifying of the times of double-sweep.
Test time is regulated as an integer number of double-sweep by setting this item. A
test finishes just at the turning point of the sweep.
‘double sweep’ is available to be selected only when the direction is specified as
‘Forward double’ or ‘Backward double’. And ‘double-sweep’ is used as the unit of a

sweep.
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The sweeping is operated as below with specifying ‘double-sweep’ as the unit of
sweeping and setting the sweep times to 2 ;
fl > 2 —fl > 12— fl

| I |
1 2

3. Specify by time
This method is for specifying of time for excitation.
When the set time elapsed, the test operation is finished even in the middle of a
sweep.
Two setting methods by time are usable. And the example of a Test time to be set for
1 hour is described as below ;
* Set time by seconds : input ‘3600’

* Set time as hhh:mm:ss with using colons ( : ) : input “1:0:0°

4. Specify by the vibration cycle
This method is for specifying of vibration cycle by excitation (1 time or 1000 times
for a unit).
When the set times of vibration cycle have been counted, the test operation is

finished even in the middle of a sweep.

5. Infinite
‘Infinite’ means not to specify the finishing condition of a test in this item.
When this method is selected, the system continues the sweep excitation according
to the set condition until the order of [Stop] is done or other equivalent operation is

carried out.0



4.4.2 Spot test
(1) Outline
This item is for defining the control reference for Spot test.
In Spot test, the frequency and the reference level at which the excitation is executed are
specified at first, and the testing operation of the set condition is executed in order. Therefore,

the sweeping is not done in Spot test.

In the control reference definition of Spot test, the frequency for the excitation and the
reference level are specified directly.

In this system, the control reference of Spot test is specified by a set of data composed with
Frequency, Reference level, Stay time and Alarm/Abort level. This set of data is called ‘Spot
elements’.

Spot elements : @ Frequency
@ Level
@ Stay time
@ Alarm / Abort level

In the case of Spot test, the frequency for each spot is completely independent. Therefore, it is

not necessary to set the frequency of each spot in order.

Stay time can be specified by time or also can be specified by vibration counts. Unlike other
tests, the item for the setting of ‘Test time’ is not existing for Spot test. The sum of the defined

Spot Stay time has the same meaning as ‘Test time’ for others.

When ‘Unit’ in definition is set as ‘Acceleration/Velocity/Displacement’, the dimension of the
reference level value can be selected among ‘ Acceleration/Velocity/Displacement’
independently for each spot.

Expressing the n number of spots as SP#n, for example, it is possible to set ‘1000 Hz and 10
m/s” of acceleration” at SP31 and ‘200 Hz and 2mm of displacement’ at SP#2.

The maximum number of spot element to be defined is 9999.
In this system, the collection of the multiple defined spot elements is called ‘Spot sequence’.
The defined Spot sequence is operated in order from the lower numbers.

And the defined Spot sequence can be repeated by the set time as a whole.



4.4.2.1 Spot Reference definition
(1) Meaning

This item is for defining the spot element.

The buttons described as below are usable in the definition dialog.

Spot elements can be registered for maximum 9999.

Spot reference definition @
Mo, Freguen.. Lewel Stay tire Akort upger limit  Abort lower limit Alarm upper .. All spots clear(L)
1 20000H  1300md=? ip 100:00:00 —5.00dB 3.00dB
2 10000 —£.00dB Delete(D]
3 —5.00dB
] n
Frequency 100,00 = He CaLEE) [T Drive refersnce
@i @V ®Diw 1884906 =] | i (7] et check
Abart upper limit GO0 = dE  Alarm upper limit 300 = d5 Check by lower limit
Itk -6.00 = g et 200 = g Load CSV file(C...
S e 20:00:00 = By time v
Auta generation candition of spat by profile Defing(E) Clear(E]
Testtime  Once -
[ Mot stop the signal at shifting the spats when the condition is ready.
[7] Manual operation initial parameters is to be changed.
[Add] : This button is for registering of a new spot element.

A spot element is to be registered and displayed in the list of the definition by

pressing of this button after the necessary items to define a spot element such as

frequency and reference level were set.

[Change]

[Delete]

: This button is for changing of the contents of a registered spot element.
Select a spot element to be changed and correct the contents of the values. And

press this button to register the changed spot element.

: This button is for deleting a registered spot element.

A spot element selected in the list is to be deleted by pressing this button.



4.4.2.1.1 Frequency
(1) Meaning

This item is for setting of the excitation frequency of a spot element.

4.4.2.1.2 Level
(1) Meaning

This item is for setting of the reference level for the spot element.

The unit or the reference level is to be selected among ‘Acceleration / Velocity /
Displacement’ when the unit used in definition is specified as one of ‘Acceleration /
Velocity / Displacement’ and the drive signal is not used as the reference.

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

Refer to “4.4.6 CALC function” about the details.

4.4.2.1.3 Abort / Alarm level
(1) Meaning

This item is for setting of Alarm / Abort level for a spot element.

The check level is set by the relative value to the reference level of a spot element.

The function of Alarm and Abort are provided for check in the system. The function
of Alarm does not have to be set is it is not necessary.

The meaning of ‘Alarm’ is that the system sounds an alarm when a response
exceeding over the range of the set condition is detected.

And the meaning of ‘Abort’ is that the system stops the testing operation (the signal
output is stopped when a response exceeding over the range of the set condition is
detected.

The lower limit of the check level does not have to be set if it is not necessary.

Abort / Alarm level should satisfy the relations as below;

Alarm upper limit = Abort upper limit
Abort lower limit = Alarm upper limit

Alarm check level and Abort lower limit level can be inputted when the check boxes

of ‘Alarm check’ and ‘Abort check’ are set to ‘ON’.

009 Drrive reference

<
i | Alarm check

| Check by loweer limit




4.4.2.1.4 Stay time
(1) Meaning
This item is for setting of Stay time for a spot element.
Stay time is to be measured when the excitation level is set as the specified level and

the control becomes stationary.

4.4.2.2 Auto-generation condition of the spot by profile
(1) Outline

This function is for generating the fixed frequency excitation of the frequency sequence
defined by the specified spacing.

Because the frequency spacing is specified by the constant ratio or the constant interval,
the sweep operation (Log/Linear) that is executed continuously in a general sweep test is
executed discontinuously. Fixed frequency is operated in order by sine control.

Control reference definition at auto-generation of spot is the same as that of sweep test
fundamentally.

For example, the control pattern in Step sweep test is defined by profile and Alarm /
Abort check of control reference is defined by Tolerance.

However, the definition part concerning to Sweep rate is different from that of sweep test.

Auto-generation of spot has no concept of Sweep rate because the operation is executed
by the fixed frequency excitation.

The equivalent item to Sweep rate in Auto-generation condition of the spot is the

definition of step interval and Stay time (excitation time) at each step.

Auto generation condition of spot @
Spot frequency
Generating made @ Log Linear |ﬁ|
ahcel

Generation interva 300 = band/octave

Direction @ Azcending Descending

Sladline [ Prafile re-definitionR... |

7] By second CO00T 57 sec [ Profie definion.. |

/| By vibration cycle 0 cycle | Tolerance definition... |
1000.0 ™/5?

10.0Hz 100.0 2000




4.4.2.2.1 Generating mode
(1) Meaning
Available generation modes of spot are ‘Log (equivalent ratio)’ and ‘Linear

(equivalent ratio)’.

4.4.2.2.2 Generation interval
(1) Meaning
This item is for defining of the frequency interval at each spot.
The definition methods are different according to the Generating mode. Spot interval
is set by ‘equivalent interval’ (Hz) when ‘Linear’ is specified as Generating mode and

‘equivalent ratio’ (band/octave) when ‘Log’ is specified as Generating mode.

4.4.2.2.3 Direction
(1) Meaning
This item is for setting of the direction for auto-generation of spots.
Two directions are available for the reference defined in the profile definition ;
Generating the spot from lower to higher frequency (ascending)

Generating the spot from higher to lower frequency (descending)

4.4.2.2.4 Stay time (By seconds)
(1) Meaning
This item is for specifying the stay time of excitation at each spot frequency by
seconds.
Excitation time at each spot is specified by the number of vibration cycle in this item
and the next item. And these items become valid in different frequency bands.
Denoting the second as St [sec] and the vibration cycle as Sc [cycle]. When both this
item and the next item are defined, the excitation time T of spot at the excitation
frequency f [Hz] is obtained as below ;
T = max|[St, Sc/f] [sec] (a)
The measurement of Stay time is executed when the excitation level comes to the

specified reference level and the control becomes to stable.



4.4.2.2.5 Stay time (By vibration cycles)
(1) Meaning

This item is for specifying the stay time of excitation at each spot frequency by
vibration cycles.

Excitation time at each spot is specified by the number of vibration cycles in this
item and the prior item. And these items become valid in different frequency bands.

Denoting the second as St [sec] and the vibration cycle as Sc [cycle]. When both this
item and the next item are defined, the excitation time T of spot at the excitation
frequency f [Hz] is obtained as below ;

T = max|[St, Sc/f] [sec] (a)
The measurement of vibration cycle is executed when the excitation level comes to

the specified reference level and the control becomes to stable.

4.4.2.2.6 Profile definition
(1) Meaning
Refer to “4.4.4 Profile definition”.

4.4.2.2.7 Tolerance definition
(1) Meaning
Refer to “4.4.5 Tolerance definition”.

4.4.2.3 Test time
(1) Meaning

This item is for setting of the repeat times of defined spot sequence.

1. Once (no repetition)
When this item is selected, the test operation is completed after executing the
defined spot sequence for one time.
2. Infinite
The repeat times of the spot sequence is set to infinite, that is, the condition of the
test completion is not set. When ‘Infinite’ is selected, the spot sequence is repeated
until [Stop] is pressed or the equivalent command as stop is executed.
3. Specify by repeat times
When this item is selected, the test operation is completed after repeating the

defined spot sequence for the specified times.



4.4.2.4 Repeat pause time
(1) Meaning
This item is for setting of the time for the signal output stop at the turning point if the spot
sequence. The excitation is stopped at the turning point of the spot sequence for the

specified times. This item is valid when Test time is set to ‘Infinite’ or ‘Specify by repeat

10000 Go0d

times’.
Spot reference definition -7 |l
Mo, Freguency Level Stav time  Abort upper limit  Abaort lower limit Alarm uppe... Alarm lower... All spats clear(L)
1 20000 H 1300 m/e2 (-p 1000000 600dB —#00dB 300dB —300dB
2 1000 He 10000 6,00 dB 00 dE
3
_.4

5200 H

=]

Frequency 10000 = He [ Drive reference

) e, @ Wel. ) Disp. 1884565 = m/s O-p [¥] &darmn check

Ahort upper limit 00 = A Alam upper limit 300 = dB Add Check by lower limit
lowser fimit =600 : dB lower limit =300 : dE

Stay time ,m = Bytime -

Auta generation condition of spot by profile Define(G).. Clear[E]

Testtime  Once -

Mot stop the sighal at shifting the spots when the condition is ready. Frequency ratio H within % Rl
0K
[VIiM Level 4., [ncrement =)

4.4.2.5 Not stop the signal at shifting the spots when the condition is ready
(1) Meaning
In Spot test, the excitation is generally stopped for safety at shifting between the spots.
However, this function is for operating the test without stopping the excitation at shifting

between the spots within the frequency ratio specified in this item.



4.4.2.6 Manual operation initial parameters is to be changed
(1) Meaning
This function is for starting the excitation at the lower reference level specified in this
item. This item is for setting of the increase/decrease value of reference level for every

operation in Manual operation box.

4.4.2.6.1 Excite from the initial level at shifting spots
(1) Meaning
After this check box is checked, excitation level of a spot is set to that of the initial
parameter of manual operation after the spot is shifted. If the check box remains

unchecked, excitation level is set to that of previous spot.

Spot reference definition

M. Frecuen.. Lewvel Stay tirme  Abort ugpe.. Abort lower..  Alarm uppe..  Alarem lower.. All spots clear(L]

2100 25350 mm pp 100 oycle DeletelD]

3 50000 H 50 m's I-p 300 koycle 6.00dB —G00dB 300dB -300dB

)

Frequency 20000| = H CALCE).. [ Drive reference

(® Ace. Civel O Disp. 10002 m /s 0-p Alamn check

Abort upper limit = dg  Alam upper limit = dB Add Chick. by lower limit
lovier lirnit : a5 lowe limit : dE Inzert Load C5Y file(C]...

Stay time | 0:10:00 -2 | By time v| Change
Auto generation condition of spat by profile DefinglE)... ClearlE)
Test time | Oirnce v
Fefer
[TMot stop the signal at zhitting the zpots when the condition is ready. Fizgieiz
Manual operation initial parameters iz to be changed.  Level = dE  [(Increment =N oK.
[ Excite from the inibial level at shifing the spots, Cancel




4.4.2.7 Load CSV file

This function is valid when the controlled variable is specified among “acceleration /

velocity / displacement”.

The control reference is defined by the CSV file of the specific format.

4.4.2.7.1 Load the data file

(1) Meaning

Select a CSV data file to be used as a control reference.
Press the button of [Load CSV file] button. Then the dialog as below appears.

File loading ==
Ok
Talerance
Abort upper limit 600 = dB Alarm upper limil 300 = 4B
lowwer limit £00 = 4 lowwer limit 200 = 4
Stay time 0:01:00 = sEC
Press the button of [CSV file].
The dialog box to select a CSV file is opened.
7 Load CSV file (=53]
Lookin: | [ My Documents - @ o
= Mame B Date modified Type
ke || testl-fs256000hz.csv 7/1/2013 4:00 PM CSV File
RecentPlaces | regintanual.cov 7/3/2013235PM  CSV File
7/3/2013 3:38 PM CSV File

! || TestSpot.csv

Desktop

=}l
Libraries

Computer

@
“ Il
Metwork

File: name:

L1

Files of type:

Tead file(* csv;™ bd)

7

l Cancel J




After loading the selected CSV file, the graph of control reference is displayed.

File lzading @

Lok |

1000.0 ™/ S
| Cancel |

100.0

10.0

10
5.0Hz 100.0 2000.0
Tolerance
Abart upper limit 6.00 dB Alarm upper limil 3.00 dE
lowwer lirnit 600 = 4 lewser lirnit 300 = 4p

S[a_l,l time 0:01:00 = zec




4.4.2.7.2 Setting of Tolerance / Stay time
(1) Meaning
Tolerance and stay time of control reference is to be defined.
Stay time can be set only by time.
Also, the defined tolerance and stay time are used for all the spot elements as default
setting.
To set the different values for each spot, the values can be changed in the dialog of

spot reference definition as below after setting the control references once in this mode.

Spot reference definition @
M. Freguen. Level Stav time  Akort uppe... Abort lower.. Alarmupge.. Alarm lower... All spots clear(L]
1 20000H 1300 m/=? 0-p 1000000 600 dB 3.00dB -3.00dB
2 250 mmpp 10000 GO0 dB 300dE Delete(D]
3 3 =]
Frequency 100.00 -2 He CALCK) [] Drive reference
) Bee. @ Vel © Disp. 188.4956 - | /o 0-p [¥] &arm check.
Abort upper limit 500 = dB  Alam upper limit 300 = dB Add Check by lower limit
lowser fimit -600 = 4p lowser fimit -300 < 4B Load CSY file(C)
Stay time 200000 = By time -
Auto generation condition of spot by profile Define(G)... Clear[E]
Test ti Onca
[ Mot stop the signal at shifting the spots when the condition is ready.
Register
[] Manual operation initial parameters is to be changed




4.4.2.7.3 CSV file format
(1) Meaning
The format of CSV file described as below.

Ist column 2nd column 3rd column

Frequency(Hz), Physical quantity code Level data
***'***’ ***'***’ ***.**
***.***, ***.***, ***.**
***.***, ***.***, ***.**
***'***, ***'***, ***‘***

* Frequency data is specified in the 1st column. The unit is [Hz].

+ Physical quantity code is specified in the 2nd column. The physical quantity data
code is selected among the capital alphabet letter of one-byte character below;

A : acceleration, V : velocity, D : displacement

* Level data is specified on the 3rd column. The defined unit in
“Fundamental/control condition” is used as the unit of each physical quantity.
Also, the level data of displacement is specified as “p-p” while the others are
“0-p”.

For example, the case when the control reference having 3 spot elements is to be
defined;
1) 100Hz, acceleration IOm/szo_p
2) 5Hz, Displacement 25mm,_,
3) 15Hz, velocity 0.5m/so.,

In this case the CSV file format is described as;
100, A, 10
5,D,25
15,V,0.5

Here, the defined unit in Fundamental/control condition is “acceleration [m/s*],

velocity [m/s], displacement [mm]”.



4.4.3 Manual Test
(1) Outline

This item is for defining the control reference of Manual test.

Manual test is a special method of test operation in which this system is started by manual
operation only. Therefore, this test has the different character from the other types of tests that is
executed according to the defined control reference condition of the test definition set
previously.

In manual test, the definition condition can be changed arbitrarily during the test operation.

The following explanations are for setting of the initial values of the reference.
The characteristic functions of manual mode are described as below ;

(D Basically, the action specified in this mode is similar to that of the spot test. However,
scheduling the spots (the spot sequence and its repetition) cannot be operated.

@ Instead, the excitation frequency can be changed by manual in addition to the level
changing by manual.

(® Sweeping operation such as a sweep test is impossible.

(@ The setting method of the reference level is simple. So the condition can be changed
quickly. The reference level can be set by the unit used in definition or by the drive
value (when the drive value is used, the open-loop operation is executed.)

When the unit used in definition is specified as one of ‘Acceleration / Velocity /
Displacement’, the reference level can be selected to a one among ‘Acceleration /
Velocity / Displacement’.

® Setting and managing of Test time are both impossible.

(® The calibration function for pickup sensitivity is provided in this mode.

(D Alarm / Abort check for the control response is not operated. However, Alarm / Abort

check for the monitor response can be operated for each input channel.

One of the merits in Manual mode is mainly in its simplicity.

This mode is useful when the excitation is needed to be operated for a while on trial.

Manual reference [~ B[]
Frequency 10000 : H= Inicrement 1.00 : m
Level @ Acc. Wl Dizp. Diive Cancel

100 : m/ st O—p |ncrement 0.0 : m

Auto shutdown frequency changing ratio 100 : i Refer | | Reqizter




4.4.3.1 Frequency
(1) Meaning

This item is for setting of the excitation frequency.

4.4.3.2 Increment (Frequency)
(1) Meaning
This item is for setting of the value for increasing and decreasing of the excitation

frequency at the key operation for 1 time in Manual operation box.

4.4.3.3 Level
(1) Meaning
This item is for setting of the excitation level.
When the item of ‘Drive’ is selected, the control operation is not to be executed. That is,

the open-loop operation is executed.

4.4.3.4 Increment (Level)
(1) Meaning
This item is for setting of the value for increasing and decreasing of the excitation level at

the key operation for 1 time in Manual operation box.

4.4.3.5 Auto shutdown frequency changing ratio
(1) Meaning
This item is for stopping the excitation (shutting down the drive output) only when the
changing ratio of excitation frequency exceeds over the set value of this item. And after

shifting to the next frequency, the excitation is started from the loop check operation.



4.4.4 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.

The defined ‘Profiles’ can be saved and registered in a file in this system. The registered
‘Profiles’ are available to be referred to easily in other tests.
The registered ‘Profile’ can be referred to use in a test or the defined ‘Profile’ can be saved

and registered in a file by using the push buttons in the dialog of profile definition as below ;

[ profile type @

@ Simplified definition|Specify by level and frequency range anly

Detailed defintion(Break. paint]

Conztatt |rterpalatian
M eazured profile definition

Drive reference

| Mext[M] || Cancel




4.4.4.1 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.

e

Profile @
Frequency range 1000 2 cemp 200000 2
¥ A, 200 - 1 /s 0-p ( | 3143 <==>| 200000 | )
Wl
7| Disp. 1055 mp-p (| 1000 ¢== | 3183 1, )
ook | Cancel |




4.4.4.2 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 ==
FrequencyiHe)  Level
100.00 100 m/=2 0-p 1000 M2

300.00 200 mes2 D—E

| DeletelD) | 100

Break point

Frequency 100000 = Hz

1.0

foe Vel Disp. @ The last BP 1000H: 10000

Lewvel :

calci) | [ addia) | |ChangelC)] |

Ok | | Cancel |




< Example 2 >

Note) The vertical axis displays the control unit in the graph of profile.

100

10[Hz]~30[Hz] :2.0 [mm] Constant
30[Hz]~40[Hz] :1.0 [cm/s] Constant
40[Hz]~100[Hz] : 10 [m/s*] Constant
100[Hz] : The last break point
Profile

FrequencylHe) Lewvel

10,00 20 mmp-p

30,00 1.000e=2 mds (-p

40,00 100 mis2 D—i

[ Deletein) |
Break point
Frequency 10000 = 1o
Ace. el Dizp. @ The last BP
Lewvel
CALCH) ChangelC]

010
100+ 1000
u]: Cancel

4.4.4.2.1 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.

4.4.4.2.2 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]. Refer to “4.4.6 CALC Function” about the details.



4.4.4.3 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 quantities
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]

Profile @

Frequency(Hz) Level/Slope

100.00 20.0m/s2 0p 100.0 ™52

200.00 £.0 dB/octave e

300.00 0.0 dB/octave

| Delete(D) | 100

Type of interpalation Frequency : Log - Level : Log -

Unit of glope dB/octave -

Break point 1.0

100.0Hz 200.0 300.0

Frequency 300.00 =+ Hz CALCE)

= dBjoctave LChangelC) 0K, Cancel

Level @ Slope




4.4.4.3.1 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

4.4.4.3.2 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'

4.4.4.3.3 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.

4.4.4.3.4 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 [Level] button.

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.




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 “4.4.6 CALC function” about the details.

4.4.4.3.5 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 button of [Slope].



4.4.4.4 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. Refer to “4.4.4.4.5 CSV data file
(Measured profile)” about the format in detail.

4.4.4.4.1 Outline

Reference profile is defined by using measured data.

Measured profile definition @

1 5V file loading [F)... |

nn n moa2

Type of interpolation

Frequency : Log - Level : Log -

10.0 Data edit
| LPF zetting... |
| HFF zetting. .. |

| Level chanagelC]... |

Undao

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>
Loaded data can be processed by using the buttons for Data processing.
[LPF setting] : This button is for processing the data by Low Pass Filter.
[HPF setting] : This button is for processing the data by High Pass Filter.
[Level change] : This button is for changing Level by ratio.
[Undo] : This button is for canceling the editing operation by these

buttons in the above and returning to the former state.



4.4.4.4.2 Load the Data File
(1) Meaning

CSV Data File used as the reference profile is selected.

When the button of [CSV File open] in the dialog of Measured Profile Definition is
selected, the dialog box for selecting CSV File appears.

i Load CSV file el
Lookin: | My Documerts - @ > E-
T Name - Date modified Type Size
L | testl -£:256000hz.csv TA/2013400PM  CSV File
RecentPlaces | | TectSeep.csv 7/3/2013446BM  CSV File
Desktop
r="
Libraries
,_
LY
Computer
‘ =3
L 'l I [ »
Network
File name | - Open
Flles of type: [Textflef" covirt) -]

Delimiter

[@Comma  [Tab  []Semicolon  []Space

Header

Camment

Colurnin rurnber

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.

File loading [~ B[]
Column Mo, Name Assignment Urit  m/s? -
1 ftem1 Frequency .
5 hom? Lovel Aszighment
@ Frequency () Lewel () Mot uzed

File selection

()4 l[ Cancel l

<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.



4.4.4.4.3 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

4.4.4.4.4 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.

4.4.4.4.4.1 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 [ B3]

Cut-off frequency 2000 = 1,

[ ] ] | Cancel |

+ Cut-off Frequency

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

4.4.4.4.4.2 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 [~ B [EE]

Cut-off frequency  500.00 =

[ ]9 ] | Cancel |




+ Cut-off Frequency

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

4.4.4.4.4.3 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.

[ 2 mesal

1000 = g

Level change

Fiatio

[ k. ] | Cancel |

+ Ratio

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

4.4.4.4.5 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.

Ist. column 2nd. column 3rd. column
Ist. line | Frequency[Hz], Data name 1, Dataname 2, | ......
2nd. line 0.0, R Rk RRR KR Ll
3rd. line Af, oAk Ak R o
2Af, kel sk sk ek |
F’ ***‘***, ***‘**’ """"
+ The character-string data of the first line (data name) is not indispensable.
+ The order of each Data (row) doesn't have regulations.
* The frequency must be sorted in ascending order.
(3) Unit of Data

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



4.4.5 Tolerance definition
(1) Outline
In the operation of the vibration test, it may be difficult to realize the response level that
coincide with the reference just as it is required according to the condition of the specimen
(sharpness of resonance, having the non-linearity components).
Therefore, the condition for continuing the testing such a case is needed to be defined in

advance. This judgment criterion is called Tolerance in this system.

Here, ‘Alarm’ means that this system sounds an alarm (buzzer) when the response quantity
that exceeds over the level of the set condition is detected. And ‘Abort’ means that the test
operation is aborted (the signal output is stopped) when the response quantity that exceeds

over the level of the set condition is detected.

Tolerance check is executed only in the band where the profile exists.

In this system, Tolerance is defined in the band based on the rule as below ;
Rule: Tolerance is defined by the relative value (dB value, etc.) to the profile independent of

the frequency range of the profile or the break point definition.

Tolerance




4.4.5.1 Tolerance
(1) Meaning

The condition of Tolerance in the whole frequency band is defined in standard definition.

< Level>
Alarm / Abort level for monitoring the deviation from the profile are specified.
Level is specified by a relative level to the profile.
At the setting of Alarm check, the following relation should be satisfied between
Alarm and Abort levels.
|Alarm check level = |Abort check level|

Tolerance definition
Abort check (] Alam check
Upper lirnit 600 = dE 300 dE  Cancel |
o | Lowwer lirnit —6.00 dE =3.00 dE W

| Set the upper limit and lower limit spmmetry.




4.4.6 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=Q2xnHV
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 =120 cm/s are given, the acceleration A [m/s2] is to be calculated. And the

break point is inputted by the acceleration.

< Procedures >
<Step 1>
Select an input unit of level as [Acc. (Acceleration (m/szo_p)] and press the button of [CALC].

Profile @

FrequencyiHz)  Level

Delete(D)

Break point

Wel

Level “ m/sto-p

Add(d) Change(C)

ak. Canecel

<Step 2>
The ‘fixed’” Frequency (Freq.) is selected and input 100 to this item.

Calculation of

nt @

Fis
Freq. 10000 2
Fiteles = mfse - Ip
Weal, = m's - [p

Disp. = mm ¥ PP Clear




< Step 3>
Input 120 to the item of Velocity (Vel.).

Calculation of Acceleration /Velocity/Displacement ==
Fix 0k
Freq. 10000 = Cancel
Ao, = mes2 - [-p
el 12D = oS ~ p
[1.000e-20 <= \} 1.000e+20]
Dizp. \ PP Clear

0

< Step 4 >
Calculation results of Acceleration and Displacement are displayed when the value of Velocity was
inputted. Then press the button of [OK].

PS4
1)

Calculation of Acceleration,Velocity/DAsplacement

Fis '
@ Freq. 10000 / Cancel
Acc. 7539822 = mi ~ Ip
e, 1200 == om's - -p

Diizp. IEET = mm * pp Clear




< Step 5>

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

Profile

10000

FreguenocwiHe)  Level

m/=2 I-p

Delete(D]

Break point

@ Ao 0 vel

Frequency 10000 =

Hz
() Disp.

m/fs? 0-p

() The last BP

calC) | [ add@) | |Changelcl|

(]9

Cancel




4.5 Input Channel
4.5.1 Outline
In this system, there are two types of response input channels;
* Control channels
* Monitor channels

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

Therefore, Control channels also have the function as Monitor.

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

control reference given beforehand.

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

However, when the controlled variable is specified as one among Acceleration / Velocity /

Displacement, the physical quantity of the Control channel can be selected arbitrary to the one

among Acceleration / Velocity / Displacement. (The control unit specified in Fundamental

Condition decides the graph of Control channel.)

4.5.2 Input Channel
Input channels to be used are defined in the dialog of Input Channel.
There are two methods of input channel definition as below ;
Define the input channel at each Test Definition.

Define the Input Channel Information.

Input channel configuration -7 |z
M. Chanrel rame  Assignm..  Sersitivity Input type Polarity  Type Wonitori..  Limit Add
Charge input (1 + Cortrol —
Charge in [ 2+ fonitar
Charge input (1 rmrﬁ;:O) + Monitor
Chargs input (1 + Manit
ree inp [t ritor
Wonitor -
[ Fiefer ] [ Fiegister ] [ Cancel ]
[Add] : This item is for adding a new input channel.
[Change] : This item is for changing the contents of a selected input channel.
[Delete] : This item is for deleting the selected input channel from the record.

[Up] [Down] : This item is for changing the order of the registered input channels.
The order of registration is only concerned with the graph display.
[Notused] : The channel is not used.

[Monitor] : This item is for specifying of a channel as Monitor.



[Control] : This item is for specifying of a channel as Control.

[TEDS Update]: The input sensitivity is set from the connected TEDS corresponding IEPE

sensor automatically. The function is enabled with the TYPEII hardware.

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

and used.

[Register] : The defined contents of input channel configuration is saved and registered

as a file.



4.6 Resonance dwell

This function is an optional function for Sine Vibration Test System K2/SINE.

‘Resonance dwell Function’ is for operating the control that seeks the resonance existing in the sweep
band at the Swept sine vibration test, and when the resonance is found, the function continues the
excitation for set time at the resonance frequency. And if the resonance frequency changes during the
operation, the function continues the excitation by tracking the change and following the resonance.

The detecting method of the resonance adopted in this system is based on the orthodox method in
which the frequency with the phase difference 90° between the response point as base and the response
point for the resonance search is to be detected.

The same observed physical quantity should be used at the response point as base and the response
point for the resonance search. However, the observed physical quantity of the response point for the
resonance search can be specified to one of Acceleration / Velocity / Displacement when the observed
physical quantity of the response point as base is specified among Acceleration / Velocity /
Displacement. In this case, the resonance point is calculated by converting the data at each response
point to the same physical quantity (acceleration).

‘Tracking function’ is internally used for detecting the phase difference of the ‘Resonance dwell’
function. However, the response estimation method can be selected independently to operate the control

itself from ‘Tracking’, ‘Epavg (absolute averaged value)’ or ‘Eprms (rms value)’.

Resonance dwell @
Basze channel Chi - ok
Objective channel for searching the resonance Chi -

Max. rezonance dwell rate Marmal - 010 - %/loop Detailed(D]>
Dwelling limitation  Abart - = — = ¥
Dl time = Bytime -

4.6.1 Base channel
(1) Meaning
This item is for setting of a signal input channel of the response point as base.
Only the channel names defined in Input Channel are available to set to this item. A Control

channel is also available.

4.6.2 Objective channel for searching the resonance
(1) Meaning
This item is for setting of the signal input channel of the response point for the resonance
search point. As same as a base channel, the channel number defined in Input Channel can be
set. However, the channel name which has already set as a ‘base channel’ can not be specified.
The observed physical quantity of search channel should be the same as that of the base channel
specified. When the controlled variable and the observed physical quantity of the base channel
are specified as one of Acceleration / Velocity / Displacement, the search channel can be
selected from among the channels having the observed quantities as Acceleration / Velocity /
Displacement.



4.6.3 Max. resonance dwell rate
(1) Meaning
This item is for setting of the speed for dwelling the resonance frequency change during the
resonance dwell function is operated. Max. resonance dwell rate can be selected from among
Normal / Fast / Slow / Specify. ‘Specify’ indicates that what percentage of the resonance point

is to me dwelt at the maximum corresponding to the original frequency for one control loop.

4.6.4 Dwelling Limitation
(1) Meaning
This item is for limiting the frequency band for dwelling the response frequency change during
the resonance dwell function is operated. When the frequency exceeds over the specified limit,

the system aborts not only dwelling of the resonance but also operating the test.

[No limitation] : Limitation for dwelling of the resonance is not set when this item is
selected.

[Limit operation] : Dwelling of the resonance is operated within the set frequency band
(ratio). When the resonance frequency exceeds over the set
frequency band during the resonance dwell, the resonance dwell is
aborted at the upper or lower limit of frequency band. And the
excitation is continued at the frequency.

[Abort] : When the resonance frequency exceeds over the set frequency band

(ratio) during the resonance dwell, the test operation itself is aborted.

4.6.5 Dwell time
(1) Meaning
When the resonance is found in the resonance search action, the resonance dwell operation is
started and continued for the time defined in this item ‘Dwell time’. ‘Dwell time’ is set by time
or vibration counts.
The resonance dwell operation is executed for the set time of this item at each resonance
detected.



4.7 Data Save Condition
4.7.1 Outline
This function is for setting of each item for saving the data measured in a test operation to the
hard disc.
In K2 system, all of the data measured in a test operation are saved in a binary file (*.VDF).
However, the data ‘In initial measurement’ cannot be saved. Only the data ‘In excitation’ is treated

as a data to be saved.

Data Save Condition

/]S ave the test file name as a prefix QK.

Cancel

Sequence number

Beginning value 1=
Min. digits number 3=
| Auto-zave at each sweep turnover [or spot repeat]. 1 : turnoverz(or repeatz] interval
Periodic

| Save at testing completion.

4.7.2 Save Condition of Data

The items in the dialog of Data Save Condition are explained as below ;

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

necessary to save the data.

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

3. Save the test file name as a prefix
A common word can be added as a prefix in the head of all the data file name. The default
name is specified as ‘Data’. The name to be saved can be changed when the check of this

item is cancelled.



4. Sequence number
The data files added prefixes are given sequence numbers for each.
Beginning value : This item is for setting of a number to start.
Example) Input ‘1’ to this item : ‘Data001. VDF’
Min. digits number : This item is for setting of numbers for digit of sequence number.

Example) Input ‘2’ to this item : ‘Data0l. VDF’

5. Auto-save at each sweep turnover (or spot repeat)

In sweep test, this function is for saving of the specified data automatically and
additionally at each single-sweep of both directions during the testing operation. However,
the data is not saved at the last single-sweep because the sweep is not turned over. If the
data of the last single sweep is also needed to be saved, set the item ‘Auto-save at testing
completion’ to be executed.

In spot test, this function is for saving of the specified data automatically and additionally
at each spot sequence during the testing operation. However, the data is not saved at the
last spot sequence because the sequence is not repeated. If the data of the last spot sequence

is also needed to be saved, set the item ‘Auto-save at testing completion’ to be executed.

‘N turnovers (or repeats) interval’ [N: number] is the setting for skip of saving data files.
This means that data files are saved every N turnovers (or repeats). And the first data is
always saved. When this item is set to ‘1°, data file at every turnovers (or repeats) are

saved.

6. Periodic

This item is for saving the data automatically at every period specified by seconds.

7. Save at testing completion
This item is for saving the data automatically when the test time is completed or when the

test is aborted by a user.



4.8 Operation Status
(1) Meaning
Various information concerning with the excitation operation is displayed.
The window of Operation status is opened by selecting the commands [Window] — [Operation

status] in the menu bar.

17 Sinel.swp2 - K2/Sine =
File(E) Test definition(I) Operation(B) Edit(E) View(¥) window(W) Option(Q) Help(H)

—‘_*1 LR =y 7? W ' |44
Timve GzmemE  BEE SErE Report  Quick Ope. end Retry

Frequency Reference Response Drive Elapsed time: “Wibration Cycle Drive Lirnit Alarm Abort

10.00 0:02:39 @ @ @ @

Hz -p T ]
Reference/Response | Uperation status
(] g
Escitation is completed (Test time is completed ) =
Frequency 1000 Hz 2018/08/28 130533
/ Ref(m/s? o-p) Resplm/s? 0-p) Drivelmy) =l (1
- 50 50013 158
Elapsed time 0028 34354 cycle =
Rast time 0:00:00
Swesp  Backward(B) 2 /2 double—sweep =
Manual 000 dB Sweep rate magnificatiol 0
Check result Alarm OK Abort OK
Real-time processing CPU load factor 131 %
Increment
Reference/Response data m
Acceleration Welocity Displacement
{m/s?) {m/fs) (rmm) Sweep ratio
Ref. 50 79582 25330
Resp.  5.0013 7960e-2 25337
Input channel data
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In=1 [000-Cht)
RIS+ 50013 7 B60e-2 28337
Poerage 50010 7559e-2 25335 il -
T mlim [>in n n] TNRC._ Ll inlnls]
HHEH T H 3K
Excitation is completed. (Test time is completed.) NUM 8/28/2018 13:05:38

< Display contents >
1) Present status
The message about the present state of the system, such as ‘In operation’, ‘Excitation pause’

and ‘Excitation completed (Stop by operator)’, is displayed.

2) Frequency

The current excitation frequency is displayed.

3) Reference

The current control reference level is displayed.

4) Response

The current response level is displayed.



5) Drive
The current drive output voltage actually outputted is displayed.
In the current control loop, the drive output voltage that should be outputted as an ideal and
the ratio of its voltage to the maximum drive output voltage (called as ‘For limit ratio”) are
displayed.
In this item, the drive output voltage may exceed over the maximum drive voltage because the
displayed voltage value is an ideal value of the drive output voltage that should be outputted.
However, the actual output does not exceed over the maximum value.
The value of ‘For limit ratio’ indicates the ratio to the drive output voltage that should be
outputted as an ideal. The voltage may exceed over 100 %.
When the drive output voltage exceeds over the check rate, the excitation is stopped and
‘Abort’ is displayed at the right side of this item.

6) Elapsed time
The elapsed time counted from the excitation start to the present and the vibration cycles are
displayed.
In Spot test ; The elapsed time counted from the excitation start to the present and the repeat

times of spot sequence are displayed.

7) Rest time
The time until the test is completed is displayed.
Rest time is displayed when test time is specified by "the times of single-sweep", " the times

of double-sweep" or " the vibration cycle "

8) Sweep

Sweep direction and sweep times at present are displayed.

8a) Spot
Spot of the current excitation, the stay time and the remaining time at the current spot are

displayed.

9) Resonance dwell (segment #) : Phase # degree[ |
The number of the current resonance dwell segment is displayed. Phase indicates the phase
difference between the base channel and the Search channel for resonance search, and the
phase difference defined for resonance search is displayed in ‘degree[ |’.
When the system operates the test at the frequency in which resonance search is not executed,

‘Out of Resonance dwell segment’ is displayed.

10) Searching
When the resonance point is found, the resonance dwell action is executed with showing the
display as ‘Dwelling’. On the side of this display, the elapsed time and the vibration cycles of
dwelling are displayed. The remaining of the defined dwell time is displayed also. During the
resonance search, ‘Searching’ is displayed instead of ‘Dwelling’.



11) Number of resonance dwell
Total times of the resonance point dwelled in the current sweep and that dwelled in prior

sweep is displayed.

12) Manual
The operation status of the present manual operation is displayed. As the operation status, the
changing rate of the present excitation level and the changing ration of the present sweep rate

are displayed.

13) Check result (total)
When all the conditions of the Alarm and Abort check defined in the test definition are
satisfied, the check results in ‘OK’. On the other hand, when even one of these is not satisfied,
the check results in ‘NG’.
When the Limit Control is executed, the message of ‘In limitation’ is displayed and the control

is operated with the reduced reference for the numeral value shown in the display.

14) Real-time processing CPU load ratio
The current CPU load ratio is displayed.

15) Reference / Response data
The value of reference level and reference level in present control loop are displayed.
Basically, the level is displayed in the definition unit. However, when the controlled variable
is specified as the one among Acceleration / Velocity / Displacement, all the quantities of the
Acceleration / Velocity / Displacement are displayed.
The result of Tolerance check is also displayed. When all the conditions are satisfied, ‘OK” is
displayed. When the condition of Alarm check is not satisfied, ‘Alarm’ is displayed. And
when the condition of Abort check is not satisfied, ‘Abort’ is displayed.

16) Input channel data
The amplitude value and the phase of each input channel data in the current control loop are
displayed. Basically, the amplitude value is displayed as the level in observed physical
quantity of input channel. However, when the controlled variable and the physical quantity are
specified as the one among Acceleration / Velocity / Displacement, all the quantities of the

Acceleration / Velocity / Displacement are displayed.

17) Drive output data
The value of output voltage at each output channel data is displayed for the current control

group. Also, the limit ratio to the available output voltage is displayed.



4.9 Aux. Output
4.9.1 Outline
Aux-output is a function for real-time outputting the information for the control operation as
analog signal in addition to the outputting the drive signal for control.
The following output information can be outputted as Aux- output ;
(1) DC voltage which indicates the quantities as follows (Log / Linear)
* Excitation frequency
* Control response level for each input channels
* Drive voltage level
* Monitor response level for each input channel
(2) Sine signal constant level which indicates the excitation frequency at each moment
(OCS.0UT)

4.9.2 Fundamental Operation Example

< Example >
Monitor response level (unit : acceleration, range : 1 ~ 100[m/s*]) of input channel Ch2 is to be
outputted as DC voltage (range : 0 ~ 100[mV], log) . However, output channel Ch2 is used as an
Aux-output.

< Procedures >
<Step 1>
Check the check box of ‘Aux. output’ and press the button of [Change].
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<Step 2>
Set the “‘Module ID’ of I/0 board and output channel ‘Ch2’.

Select the item of ‘Monitor’.

Aux. output

[T] OSC Out iz outputted.

ok

Cancel

Mo. Assignment Data kind Data range Qutput voltage rangemV) Mode
[Mouern 00+ on o2 -] add
- Input channel - LChange
LDelete
o LR
Data valus |
Output vaoltage \ ® 3 my @ Log ) Linear

<Step 3>

Set ‘Ch2’ to input channel and select the item of ‘Acc. (Acceleration)’.

Aux, output

[T O5C Ot iz outputted.

L2 [l
Ok

Cancel

Mo. Assignment Data kind Data range COutput voltage range{mV) Mode
P oo
<
Module ID 000 v [h Ch2 hd Add
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<Step 4>
Input the values to Data range (1 ~ 100 [m/s*]) and DC Output voltage range (0 ~ 100 [mV]) .
Select the item of ‘Log’.

Aux. output (5wl
[] 0SC Outis outputted. Ok

Cancel

MNo. Assignment Data kind Data range Cutput voltage rangeimVv) Mode
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Moduleld 000 = Ch Ch2 - add 944

Maritor - Inputchannel Ch2 - LChange

© e O Vel ) Disp. L
D ata value 10 = <= 1000 = m/52 Ip
Output woltage 0.0 : {==r 100.0 : mV @Tog () Linear

<Step 5>
Press the button of [Add]. Exit from the definition of Aux-output by pressing the button of [OK].
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< Example >

The setting of output channel Ch2 to execute the oscillator output (amplitude

explained as below ;

< Procedures >

<Step 1>

Check the check box of ‘Aux. output’ and press the button of [Change].

<Step 2>
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Check the check box of ‘OSC Out is outputted.’.
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<Step 3>

Set the ‘Module ID’ of I/0 board and output channel ‘Ch2’.
Input the value of Amplitude as 1000.0 [mV] and press the button of [OK].
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L4
/
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4.10 Safety check

4.10.1 Outline
r Safety check definition == ﬂ
| Frequency range 50.00 = <==> 120000 =y,
/| Excitation force check Iﬂl
Specimen mass 100 = kg Table mass 00 = kg
Fisture mass 0.0 - jig  Other mass 00 kg |Ml
Armature mass 740 = kg Totalmass 840 kg |ml

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

protective feature and makes it possible to use the excitation system more safely.

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

acceleration, velocity and displacement.

(2) Frequency range check
This check is made to evaluate whether the frequency range of reference is within the
usable frequency range.
Although there is a similar protective feature of “control frequency range” setting in the
excitation system information, this is a feature to perform this check for each test.
While the usable frequency range for the excitation system is defined, it may be limited
depending on the characteristics of specimen and fixture etc.. Use this feature in such

cases.

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



*1 Feature of standard rating check
1) This check is made to evaluate whether the reference level is held within the excitation
system rating. If the controlled variables were the acceleration, velocity and displacement,
the check is made for the three variables.
2) If a “control frequency range” was specified in the excitation system information, a check
is made to evaluate whether the frequency range of reference is within the “control

frequency range.”

Note)
When specimen and/or fixture is attached to the armature, it may occur that the required
acceleration level can not be reproduced within the usable frequency range because of

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



Chapter 5 Messages and Meanings

5.1 K2Sine Error Messages

Message

Meaning / Action

+ Unusual phenomenon is

detected by Pre-check.

(Meaning)

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

A) Too much ambient noise [1] [2] [4] [6]
Too small response in Pre-check or too much noise in non-
excitation is judged as an unusual phenomenon.

B) Loop open is detected at the Pre-check [1] [2] [4] [7]

Too small response in pre-check or its non-linearity is judged

as an unusual phenomenon.
C) Exceeded response is detected at the Pre-Check
[11[3][4] [5]

Too large response in Pre-check is judged as an unusual

phenomenon.

(Action)

Check the following points at first.
Mistake in system cabling
Incorrect definition of I/O channel information, such as
sensitivity and input format.
Cable disconnection
Incorrect installation of the pickups
Unusual condition of the excitation system.

Unusual condition of the specimen.

After checking the points in the above, the treatments for each

error are to be done according to the specified numbers.

[1] Set the check standard of Pre-check in Excitation System
setting to ‘Loose’.

[2] Increase the value of initial output voltage in Excitation
System setting.

[3] Decrease the value of initial output voltage in Excitation
System setting.

[4] Change the frequency of Pre-check in Excitation System
setting.

[5] Increase the response upper limit value of Pre-check in
Excitation System setting.

[6] Set the check standard to ‘Specify’ and increase the upper
limit value of environment noise of Pre-check in Excitation

System setting.




Message

Meaning / Action

[7] Set the check standard to ‘Specify’ and increase the value of
response linearity check of Pre-check in Excitation System

setting.

* Unusual phenomenon is

detected by Loop Check in

excitation.

(Meaning)

The test operation is aborted by the loop check which observes

the response characteristics of controlled system in operation. The

content of error is displayed at the input channel having the error
in Operation status.

A) Loop open is detected at the excitation operation [1]

Sudden decrease of response characteristics is judged as an
unusual phenomenon in operation.

B) Too much response is detected at the excitation operation [1]
Sudden increase of response characteristics is judged as an
unusual phenomenon in operation.

C) Overload [1] [2]

A signal having an exceeded level over the maximum input
value of the hardware (at voltage input : =10V, at charge
input : £10000pC or £ 1000pC) is inputted to the input

channel.

(Action)
Check the following points at first.

Mistake in system cabling
Incorrect definition of I/O channel information, such as
sensitivity and input format.
Cable disconnection
Incorrect installation of the pickups
Unusual condition of the excitation system.
Unusual condition of the specimen.

After checking the points in the above, the treatments for each

error are to be done according to the specified numbers.

[1] Set the loop check in Fundamental Condition to ‘Loose’.

[2] At charge input, set the input type of input channel to ‘Charge
input (10000pCO0-p)AC’.




Message

Meaning / Action

* Aborted by Abort Check.

(Meaning)

The test operation is aborted for an error detected by various abort

checks in operation. The content of error is displayed in

Operation status.

A) Tolerance check error [1] [2] [3] [6] [7] [8] [9]

The test operation is aborted for an error detected by various
Tolerance checks.

B) Output voltage limit value error [2] [3] [4] [5] [6] [7] [8] [9]
The test operation is aborted for requiring of the output voltage
exceeding over the ‘Output voltage limit value’ of Excitation
System setting in operation.

(Action)
Check the following points at first.
Mistake in system cabling
Incorrect definition of I/O channel information, such as
sensitivity and input format.
Cable disconnection
Incorrect installation of the pickups

After checking the points in the above, the treatments for each

error are to be done according to the specified numbers.

[1] Change the set value of Tolerance.

[2] Change the setting of equalization mode in Fundamental
Condition.

[3] Change the setting of amplitude estimation method in
Fundamental Condition.

[4] Change the setting of output voltage limit value in Excitation
System setting.

[5] Set the loop check in Fundamental Condition to ‘Loose’.

[6] Recheck of Control point.

[7] Recheck the pickups used in the system.

[8] Recheck the pattern of the test.

[9] Recheck the construction of fixture.

* Failed in acquiring the

construction information of I/O

unit.

* Failed in setting of construction

information of I/O unit.

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

the test operation.

(Action)
*  The power of I/O unit is not set ON.
Between the PC and 1/0 unit is not connected.
Incorrect connection of I/O unit board.
Incorrect connection of K2 I/F board.
Incorrect action of Driver.
Check the above points and retry the testing operation for several

times. If these errors occur even after checking the above points,

please contact with IMV.




Message

Meaning / Action

* Protect device is not installed to
the server or ID is not readable.

+ License required to operate the
program is not registered in the
server.

* License information is not

existing.

(Meaning)

An error is detected in K2 Protect information check.

(Action)
+ License information
Incorrect action of I/O port (COM or LPT) of the PC
connected to the protect devise.
+ Incorrect connection of the protect devise board.
Check the above points and retry the testing operation for several
times. If these errors occur even after checking the above points,
please contact with IMV,

+ Test is aborted by the hardware

error detected.

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

(Action)
*  The power of I/O unit is not set ON.

Between the PC and I/O unit is not connected.

Incorrect connection of /0 unit board.

Incorrect connection of K2 I/F board.

Incorrect action of Driver.
Check the above points and retry the testing operation for several
times. If these errors occur even after checking the above points,
please contact with IMV.

* Test is aborted by too much
loading of CPU.

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

operation.

(Action)
+ Exit form the other applications than K2 executed by the
system when they are used.
Decrease the value of Max. Observation Frequency in
Fundamental Condition.
Decrease the numbers of channel to be used.

Check the above points.




Chapter 6 Supplemental Explanation

6.1 Timer
Various operations, such as Level Change and Sweep Pause, can be executed during the Test

Operation in K2/SINE. The relations between these operations and the function of Timer are described

as below;
Condition
Time Not counted
Elapsed Time | Vibration Not counted
Level :
Sweep Counted
Lower than 0 dB
Resonance Time Counted
Dwell Time Vibration Counted
Sweep .
. Time Counted
Test Elapsed Time
Vibration Counted
Sweep Pause ]
Resonance Time Not counted
Dwell Time Vibration Not counted
Resonance _ Time Counted
Elapsed Time .
Dwell Vibration Counted
Time Counted
Elapsed Time | Vibration -
Level :
Repeat Counted
Lower than 0 dB _
Spot Stay Time Counted
Spot . .
Time Vibration Counted
Test
. Time Counted
Elapsed Time .
Vibration -
Spot Pause ]
Spot Stay Time Not counted
Time Vibration Not counted

Also, the dependence of the judgment of Test Time completion on the excitation level are described as
below.
When the judgment of Test Time completion depends on the excitation level, the Test Time is not

counted by setting of the excitation level to lower than 0 dB and the testing operation cannot be

completed.
Condition Judgment of Test Time completion
Test Time specified by Sweep Counts Independent of Level
Sweep Test | Test Time specified by Time Dependent on Level
Test Time specified by Vibration Cycle Dependent on Level
Spot Test Dependent of Level




6.2 Set Up

Specifying unit of Tolerance level is specified among ‘dB’ or ‘%’.

<Procedures>

Select [Option] in the menu bar and click [Set up]. A dialog of ‘Set up’ appears.

. Set up(A)...
Graph color setting(G)... \ o0
Environment setting(E}... 0‘
AVD calculation(C)... ® Abort ECO

Web monitor setting(W)... C { _r‘_.,:

E-mail sending function setting(M)...
Report generator setting(R)...

ECO mode maintenance setting(I)...

High speed camera communication setting(H)...
Select Language(S)...

Set up X

Tolerance level setting unit

@ dB O

at processing of re-excitation

[] set the initial frequency

Tranzmizzibility Dizplay Uit

OB O

o

(®) Unit/Unit

Fesponse data zave

[] Periodic save of responze data

Periodic zave intervals by zecond

Onily the data 'In excitation’

Excitation Lewvel Mode
[ by Contral Unit

Operation status
Input channel data

Manual test

[ Use the timer

Setting time

Store the display status for operation

[ Stare the display config Initialize
[] Stare the graph scale

Clear higtom
[] Clear history at operation start

Data save

[ Set the data file name automatically

Ok, Cancel




[Tolerance level unit setting]
Specifying unit of Tolerance level is specified among ‘dB’ or ‘%’.
Denoting A[dB] and B[%], the relation between ‘dB’ and ‘%’ is described as below ;
A=20log o (B/100+1)
B=(104"%*-1)Xx100

[at processing of re-excitation]
When the item of “Set the initial frequency” is selected, the excitation is always started from the
beginning frequency of the first test at restarting excitation after the operation stop.

When this item is not selected, the test is restarted from the point at the operation stop.

[Transmissibility display unit]
This item is for selecting the display unit of amplitude value in Transmissibility Graph.
This unit selected in this item is valid only for the transmissibility graphs calculated from the two
data giving the same unit.
In case that the transmissibility graph is calculated from the two data having different units, the

display unit of amplitude always appears as ‘Unit/Unit’.



[Response data save]
‘Periodic save of response data’
The data of Frequency, Reference, Control response and Monitor response are saved as CSV
file in time series.
Saving interval is specified in seconds.
The CSV files are generated according to the rule as below.
Test file name XXX-Y.CSV
XXX : The number of data which is numbered serially in the order of testing operation.
Y : The data lines available to be saved in a file are 65536. When the number of data
lines exceed over 65536, the file is automatically generated by incrementing the
trailing serial number.
The CSV file format to generated are shown as below.

Column Nol Column No.2 Column No.3  Column No.4 Column No.5

Time Frequency Reference | Control response |Monitor channel
Row No.1 . . R
[Sec.] [Hz] [Unit] [Unit] [Unit]
Hkk Hokk sokok EEEIEE Hokk okok EEEIET T SR PP
Row No.2 , . 5 . 5 . , . 5
Hkk Hokk okok EEEIEE Hokk okok EEEIET T SR PP
b h b M b h ) M b
EEEIEEE
M b
Kk sk kokok sk sokok sk kokok EE T ICT T SR PP
b * b . b * b . b

+ "Time” , “Frequency”, "Reference” and “Control response”are the fixed
characters. ”[Sec]” and “[Hz]” are the fixed characters.
* Time data is substituted in Column No. 1.
* Frequency data is substituted in Column No. 2.
* Reference level data is substituted in Column No. 3.
+ Control response data is substituted in Column No. 4.
* Monitor response data is substituted in Column No. 5.
‘Only the data ‘In excitation”’
Only the data during excitation is subject to saving. Select it when data in the equalization is

not needed to be saved.

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

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

[Operation status]
‘Input channel data’
This item is for selecting the amount of information of the displayed input channel data in

Operation status.



[Manual test]
+ ‘Use the timer’ check box
This item is for setting the initial value to decide whether the function of ending the manual
test by the timer should be used or not.
+ ‘Setting time’

This item is for setting the initial value of the timer time.

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

thereafter.

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

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

+ ‘Initialize’ button

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

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

automatically.



[Data save]
* ‘Set the data file name automatically’ check box
Check ‘Set the data file name automatically’ to set the destination folder and the file name
automatically. If this item is checked, a dialog of [Save as] doesn’t appear even if [Data save]
is selected from the menu or the tool bar. The data file name is set to the name of the test
definition file plus a 3-digit sequence number, and is saved in the same folder as the test
definition file.
Example) When the test definition file is “C:/K2Data/SineTest.swp2”,
the data file is saved with the name “C:/K2Data/SineTest001.vdf2”.
If the same name exists, it is saved with the name increased by one sequence

number.

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

and the file name as desired.



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

Usually, “Manual operation tool bar” is displayed at the right side of operation window.

Alarm Abort ECO

ﬂ

e Fzcponse

e F=ference

e Short upper limit
i Abort lower limit
e Alarm upper limit
e Alarm lower limit

Lewvel

Increment

OF

Manual operation tool bar

If the tool bar is not displayed, select [Display] and click [Manual operation tool bar”].

Edit(E) Window(W) Option(0) Help(H)
v | File tool bar (F)
L x
b ~ ¥ Status bar(S)
ave Data| v Operation tool bar(0) Ope.
Test definition tool bar(T)

v
pol=)
Manual operation tool bar(M)
I ¥ | Operation status panel(E)
O-p
v | Tool bar button name(B)

aration status

= | ke | G




< Items in Manual Operation (Continuous sweep) >

This item is for holding of Sweep and canceling of Sweep
Hold (continuing the sweep operation).

This item is for reversing the direction of sweep. Manual =]
Sweep is counted when the sweeping is turned at the
maximum or minimum frequency of control reference.

This item is for skipping to the beginning
of the next sweep.

|

- >

Level

This item is for setting of an upper
Excitation Level by pressing this

button once for an increase/decrease \
value specified.

This item is for setting of a lower / 0 L4 1.00
Excitation Level by pressing this

button once for an increase/decrease wEEp ratio
value specified.

|nzrement

This item is for changing of Excitation
Level, the increase/decrease value of
Excitation Level and Sweep Ratio. Press this
button, then displays the dialog below.

Manual
Ewitation lewvel Q.00 : dB
[Inerement 100 = 1 Cancel
Sweep ratio 10 : times




< Items in Manual Operation (Spot) >

Manual =)

Excitation is stopped at the current
spot and skipped to the next spot.

Excitation is stopped at the current spot
and skipped to the first spot. Ly Iﬂ| Z

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

[nizrement

This item is for setting of a lower #l 0 _f 1.00
Excitation Level by pressing this

button once for an increase/decrease o ) ) ]
This item is for fixing spot and canceling of

fixed spot (continuing the spot operation).

value specified.

This item is for changing of Excitation Level
and the increase/decrease value of Excitation
Level.

Press this button, then displays the dialog
below.

.

Manual

E witation lewvel Q.00 : dB

[Inerement 100 = 1 Cancel




< Items in Manual Operation (Manual) >

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

This item is for setting of a lower
Frequency by pressing this button
once for an increase/decrease value
specified.

Manual

Frequency

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

Level

value specified.

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

This item is for changing of the unit of
Excitation Level, Excitation Level, the
increase/decrease value of Excitation
Level, Frequency, the increase/decrease
value of Frequency.

Press this button, then displays the
dialog below.

Setting Time

0:00:30

[nerement

1.00

irmer
This item is for stopping
— .
the timer.

This item is for starting the timer.

This item is for resetting the
elapsed time of the timer.

This item is for changing the setting of
use/nonuse of the timer and the initial value
of the timer time.

o

Manual reference
Frequency 100,00 : H=
Lewvel @ Acc. el

10 < m/fs? o-p

Auta zhutdown frequency changing ratio

[ncremett

Dizp.

Increment |'|-':":'[:'E‘2 : CaALCIC]...

100 = ¥

-

1.00 = ok

Dirive Cancel

Bl

| Refer | | R eister




6.3.1 Use Examples of Manual Timer

< Procedures >
<Step 1 >

Define manual test and start excitation. For details, refer to “3.4 Manual Test”.

<Step 2>

Press the button of ‘Timer Setting’.

<Step 3>
Check ‘Use the timer’ and set the excitation time.

Press the button of ‘OK’ after completing all the steps.

Tirner Setting

| U=ze the timer

.
I 23
Setting time 0:00:30 (= Cancel \6

<Step 4>

Press the button of ‘Timer Start’ at any timing you want to start the timer.

The buttons of ‘“Timer Setting’ and ‘Timer Start’ become invalid, and the remaining setting time
is decreased.

While excitation is being paused, the timer is stopped.

<Step 5>

To stop the timer, press the button of ‘Timer Stop’. While the timer is being stopped, the buttons
of” "Timer Setting’ and ‘Timer Start’ are valid.

Then, press the button of ‘Timer Start’. The timer restarts counting from the time remained at that
time.

To start the counting of the timer from the beginning, press the button of ‘Timer Reset’.

(The button of ‘“Timer Rest’ is valid even while the timer is being operated.)

<Step 6>

When the remaining time reaches ‘0:00:00°, excitation is automatically finished.

Even the timer is being used, finishing excitation is allowed by pressing the button of ‘Excitation
Stop’.

If the button of ‘Excitation Start’ is pressed in excitation completion state, the excitation is started

and the remaining time of the timer is initialized to the preset time.
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6.4 Acceleration Pickup Sensitivity Calibration
Two kinds of calibration method as ‘Comparison Calibration method’ and ‘Absolute Calibration
method’ are available for the acceleration pickup sensitivity calibration.

Example of operating ‘Comparison Calibration method’ is described as below;

Operation example :
The pickup after calibration for 3.06 pc/(m/s?) of sensitivity is treated as the reference pickup.
The sensitivity calibration is operated by the Comparison method.
The reference pickup is connected to the channel named as ‘Basic’, and the objective pickup
for calibration is connected to the channel named as ‘Object’. The excitation condition is
specified as 10 m/s* at 100 Hz. This control is executed by the pickup connected to the

channel named as ‘Control’.

< Procedure >

The procedure of test definition is the same as that of Manual test. Refer to “3.4 Manual Test”.

<Step 1>

Press the button of [Calibration] during the excitation operation.

=

B L

{
LR Y

Stop Pause Calibration
X

& bk ECO



<Step 2>

Select the ‘Object’ among the list of Objective channel.

<Step 3>

Input sensitivity calibration

Objective ch. for calibration
Ch1 (D00-Ch1)

Basic (000-Ch2)

by

Basze data

@ Responze level of the base ch.

Defined sensitivity 30 pC/im/sd)
Frequency 20000 1y,

() External value

Baze chatinel Baze lavel
Ch1 (DOHChT) | 16.6667 m/s2
Basic (D00-Ch2)

Calibration baze data

Effective sensitivity 30 pC/im/s%)
16.6667 oo

“When the calibration ig operated

Effective sensitivity 3.0 pC/(m/s3)

Responze level

Responze level renewallll] ]

Cal cancellB)

Date of the last calibration | Mot calibrate

Calibration ratio | 73176 o

Calibration(C)

Check the item of ‘Response level of the base channel’ and select ‘Basic’ in Base channel.

Input sensitivity calibration

Objective ch. for calibration

Defined sensitivity 30 pC/m/s3)

[l

pPhrective sensitivity 30 pCim/s?)
16.6667 | rc2

“when the calibration iz operated

Effective sensitivity 0 pCim/s3)

Rezponze level

Responze level renewallL] ]

Ch1{000Ch1)
Basic (D00-Ch2) Frequency 20000 1,
Object (000-Ch3)
Baze data
@ Response level of the base ch. () Extemnal value
Baze channel Base level
» Ch1 (000.Ch1) 168667~ o
Calibratigebase data

Cal. cancelR)

Date of the |ast calibration | Mot calibrate

Calibration ratio | 1376 o

Calibration(C)
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<Step4 >
Press the button of [Calibration] and input the calibration value of the pickup sensitivity for ‘Object’.

Then, press the button of [Exit].

Input sensitivity calibration @
Objective ch. for calibration Defined sensitivity 3.0 pC/im/s3)
Ch1(D00-Ch1)
Basic (000-Ch2) Frequency 20000/

Base data

@ Responze level of the baze ch. ) Extemnal walue

Baze channel Baze level
Ch1 (000-Ch1) | 168667 2 12
Basic (D00-Ch2)

Calibration base data

Effective sensitivity 30 pC/im/s2) Calibration ratio | 73176+ Cal. cancelR)
Response level 16.6667 o2 Date of the last calibration | 2013/07/04 2:04:19 PM

‘When the calibration iz operated

Effective sensitivity 30 pC/lm/s?) Calibration ratio 73176 o Calibration(C)

Responze level renewal(U] I

Note) The calibration value is reflected to Input channel information when the function of
‘Overwrite to save the Input channel information’ or ‘New Input channel information
saving’ is executed after exiting from the operation mode.

Refer to “K2/K2Sprint Common Part” instruction manual about the operation of Input

channel information.



Chapter 7 Definition-related supplement

7.1 Limit control definition
Limit control is a function to continue testing, while observing the responses of the input channel
monitor so they do not exceed the selected threshold level.

The function is optional.

In this program, this threshold level is called observation profile.

With the limit control, if it is anticipated that the responses of the input channel monitor surpass the
observation profile, the drive signal level will be processed to lower the excitation level by the required
extent so the responses of the monitor cannot surpass the observation profile.

Generally, therefore, if limit control works, control response levels will lower.

Normally, therefore, when limit control is performed, the reference tolerance lower limit is not used.

It is not necessary to equalize the physical variable of the monitor channel to perform limit control to
the control variable. For example, it is optionally available to perform control using acceleration,
observe the displacements of some parts using displacement sensors and observe other parts using load

SE€Nsors.

< Defining procedure >
<Step 1>

Select a test definition input channel, and then press the button of [Change].

Test definition F{eference|

) Test Definition Information

S -4 I/O Medule Cenfiguration
? 43 Excitation System Informa
A4 T +-%3 Fundamental/Control Cond
°fl) Change -4 Excitation system setting
@ g H-&9 Sweep reference
1__ | || =43 Input channel
: t" Control \ IS4l
Add || © | Resonance dwell AR
----- | Aux. output

----- | Data Save Condition




<Step 2>
Since the input channel configuration window opens, press the button of [Add].
If the input channel for limit control has already been set, select the input channel to set, and then

press the button of [Change] button.

<Step 3>
The input channel element dialog box opens.

Set necessary information, and then press the button of [Detailed].

Input channel element @

( Input Channel Information \ T
Mame Limit ModuleID 000 - Ch Ch2 *  Polaity @ + - Cancel
Buantity Force = Inputtype Voltage input (AC) - Cal. cancelR]

-

Sengitivity 1000 =~ mV/N - TEDS connection(E)

Channel Type Manitor -
\, L— )
DAL °
0 1
(1) 3

Normally set channel type to ‘Monitor’.

In this example, definition so limit control will be performed using a load sensor.



-

<Step 4>
Check ‘Use the observation profile.’

Press the Profile [Define] button to define the observation profile.

Press the Tolerance [Define] button to define the observation profile tolerance.

Input channel element

|nput Channel Information

Mame Limit Modue!D 000 « [Ch Ch2
Quantity Force *  Inputtype Voltage input (AC)
Sensitivity 100.0 == mV/N -

Channel Type Manitor -

Averaging weighting factor ’7

Fieference relative talerance Define(k]... Delete(1)

Peak amplitude estimation of each channel | RMS

| Uze the observation profile.

-

Polanty @ +
Cal. cancellR)

TEDS connection(E]

Frafle Maone Define(P)... \
§ - \Q° <
Profile re-definition(4)...

MHone Defing(T)...

Taleranck

Limnit by \ibsersation profile

R =
Ok,

Cancel
<< Simplified(S]

The profile and tolerance defining procedures are the same as the control reference and tolerance

defining procedures.

For the details, see “4.4 Control reference” in the instruction manual.



<Step 5>
When observation profile and tolerance definition is complete, defined data is displayed graphically.

To perform limit control, check ‘Limit by observation profile’.

-

Input channel element @

Input Chatine! Information | 1] |
Narme Limit ModuleID 000 = Ch Ch2 *  Polaity @ + - | Cancel |
Cuattity Force - Input type Voltage input (AC) - Cal. cancelR) |Ml

Sensitivity 1000 = mV/N A TEDS connection(E]

Chaniel Type Moritar -

Aweraging weighting factor

Reference relative tolerance Drefine(t)... Delete(Dr)

Peak amplitude estimation of each channel | RMS

| Use the observation profile.

Profile Defined | DefinelF).. |

Profile re-definition(&)... | 1000 N

Tolerance Defined | Defing(T]... |

| miit by obzervation prafile
10.0

1.0
10.0Hz

If limit control is not performed, responses of the monitor only will be observed.
Specifically, only the fact whether the responses of the monitor are surpassing the observation profile
tolerance is observed, and a warning or interruption will be issued in accordance with the observation

results.



<Step 6>
In the input channel configuration dialog box, ‘Monitoring’ and ‘Limit’ of the channel for limit control

are marked.
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