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Chapter 1 Resonance Dwell Test

1.1 Outline

Resonance Dwell Test requires Amplitude Search option.

Amplitude Search option requires Resonance Dwell option.

Two (2) major features of Amplitude Search option, in comparison with Resonance Dwell option, are
as follows.

+ Resonance Dwell test using amplitude is available™'.

» Time-series graphic display of test history is available. Frequency-base graphic display of test

history that Resonance Dwell option can offer is not available.

Using two (2) sensors, a controlling sensor and a monitoring sensor that checks on the resonating
part of a specimen, Resonance Dwell Test detects the resonance frequency of the specimen and
automatically allows dwelling to resonance point even when the resonance frequency varies.

Just before the implementation of Resonance Dwell Test, carry out Pre-sweep test (Resonance
Survey) over the frequency range that includes resonance frequency. Then, make up a list of
resonance frequency based on the measurement data of the sweep test (resonance search) and select
the excitation frequency. Last of all, set the test conditions (excitation level, dwell time, etc.).

Start the test after the test definition is complete. Resonance dwelling operation (Resonance Dwell)
is automatically performed and the test continues until the set time is up.

Resonance Dwell Test uses settings of the Pre-sweep test (Resonance Survey) without change and
just requires setting of conditions specific to Resonance Dwell Test while normal SINE Test requires
setting of I/O module configuration, excitation system information, basic and control conditions,
excitation system setting, input channels, etc.

All the defined “Test” information can be saved as “Test File” in specified format.

If there is a previously saved “Test File” of defined “Test” information, a test can be executed only
by loading the file.

Note) Resonance frequency may vary depending on the specimen-testing environment such as
temperatures. Carry out Resonance Survey right before Resonance Dwell Test and

determine an excitation frequency. It will help ensure accurate test results.

*1) In general, viscoelastic materials such as rubber have dynamic properties that change with
temperature. In addition, the material itself may generate heat due to vibration. In the case of such
materials, transmissibility and phase will change even during the test. To constantly excite at the
resonance frequency, it is necessary to periodically re-search for the frequency at which the
transmissibility peaks. Since the dynamic characteristics change during the re-search, the re-search
time must be short to minimize this effect. The half-power bandwidth method requires sweeping
over a wide frequency band, which takes too much time, so this system introduces a unique
mechanism that can re-search the resonance frequency with the shortest excitation time. In
addition, the Q factor of this system is not calculated by the half-power bandwidth method, but by a
method suitable for viscoelastic materials that can be calculated in real time manner even during

test.



1.1.1 Resonance Survey
Before executing Resonance Dwell, carry out a sweep test (peak amplitude estimation:
tracking) in a proper frequency range covering resonance frequencies and measure the

resonance frequencies. It is always necessary to obtain the measurement data through a

sweep test before executing Resonance Dwell. Note that some specimens may require

Resonance Survey at the excitation level of Resonance Dwell Test in order to obtain

measurement data.

1.1.2 Resonance Search
Based on the measurement data obtained through the sweep test, frequencies meeting the
prescribed resonance judgment criteria are list-displayed. An operator shall set the excitation
reference by selecting a resonance frequency for Resonance Dwelling among list-displayed

excitation target candidates.

1.1.3 Resonance Dwell
During resonance dwelling, the system automatically detects the resonance frequency of a
specimen and adjusts the excitation frequency so that it coincides with the newly detected

resonance frequency.

» Amplitude search
This is a method to newly search a resonance frequency by running sweep in a
frequency range according to set conditions. Excitation is performed at the resonance

point.

* Phase search
This is a method to perform excitation at a resonance point while maintaining a constant

phase difference between the base channel and resonance search channel.

* Frequency fixing
This is a method to perform excitation at a peak frequency (resonance frequency) of

transmissibility detected through pre-sweep.



1.2 Resonance Dwell (Resonance search mode: Amplitude search [Normal])
<Example>

This is an example of Resonance Dwell test as given below.
[Fundamental / Control Condition (Resonance Survey)]
Peak amplitude estimation: Tracking

Acceleration

[m/s’]

4 Displacement: 1 [mm]

200 |------mm- 2 :

»

31.83
2000 Frequency [Hz]

[Reference Pattern (Resonance Survey)]
[Pre-sweep test time]

Sweep time: 1.000 (octave/min)

Times of double sweep: 1 (single-sweep)
[Information of used sensors]

Two (2) piezoelectric acceleration pickups are used: one for control and other for monitoring.

Ch1: Control, Sensitivity of 3pC/(m/s?)

Ch2: Monitoring, Sensitivity of 3pC/(m/s?)
This example is based on the assumption that the above information has been entered in Input
Environment Information and the excitation system information such as rating has been registered in

Excitation System Information as well.
[Resonance Search Condition]
Resonance judgment criteria: Transmissibility is 1.5 and over.
[Resonance Dwell Condition]

Resonance search mode: Amplitude search (Normal)

Resonance frequency: The first peak frequency extracted through Resonance Search is used.
Excitation level: 20.0 (m/s?)

Alarm upper: 6.0 (dB) Alarm lower: —-6.0 (dB)

Abort lower limit: 3.0 (dB) Alarm upper: -3.0 (dB)

Dwell time: 1 minute  Test time: No repetition

Shift judging of resonance frequency: Transmissibility ratio is within —10% to 10%.
Frequency step size: 1.0 (Hz/s)

Resonance frequency search range: Frequency ratio is £10%.



<Operation Procedure>
[Resonance Survey]

<Step 1>
Define above-mentioned [Reference Pattern (Resonance Survey)] and [Pre-sweep test time] according to
“Chapter 3 Basing Operation Example” of the K2+/SINE Instruction Manual, and measure resonance
frequencies. (Peak Amplitude Estimation: Tracking)

<Step 2>
After “Excitation is completed (Test time is completed)” has appeared in Operation Status window of Pre-
sweep test, click [Test save] button.

-

i3 PreSineTest.swp2 - K2/5ine
File(F} Test definition(T) Operation(P) Edit(E] View(V] Window(W) Option(Q) Help(H)

s R e C"‘p U

/rest save Data save  Print Preview R Ipestart  Ope.end

Frequency Reference Responze Dirive Elapzed time Wibration Cycle

Excitation is completed. (Testtime is completed.)

Frequency 700.00 Hz 2013/07/25 9:06:01 AM
/ Ref{m/s?0p) Resp.(m/s®0p) Drive(mV)
o 10.0 59974 30.0
' Elapsedtime 0:00:37 2119 cycle
Sweep  Forward(F) 1/ 1 single-sweep
Manual 0.00 dB Sweep rate magnification 1.0

Check result Alarm 0K Abort OK

<Step 3>
Go back to Test Definition. Then, exit K2+/SINE with “Continuing excitation data” set (SET) in Test
Definition Information.

Freguency Reference Responze Dirivver

- - mV 0p

Test definition ﬁ{gf_erence

3 Niafin

; &9 Test Definition Information
e i : ; Sweep mode
-3 VO Module Configuration i
A= = o ) Sweep direction
" 43 Excitation System Information
[F o ; .| Sweep rate
1 w49 Fundamental/Control Conditi :
L] i : Sweep pause time
Change &3 Excitation system setting Testii
-4 Sweep reference estiims
569 Input channel Internal record
1| Resonance dwell Manual
1] Aux output
.| Data Save Condition SWE!E!FI pf0ﬁ|E
43 Continuing excitation data Frequency range 1
Acc.
[T




[Resonance Search]
<Step 1>
Start K2+/Resonance Dwell. Then, click [New] button.

-

e
. K2/Resonancelwell

File(F} Operation(P] Edit(E) WView(V) Window(W) Option(Q) HelpiH)

'

P A4
Mew Open

Frequency Reference Responze

Dirive

<Step 2>

Set the condition of “Resonance Judgment Criteria”. Open the sweep test file saved in “Resonance
Survey”.

Peak frequency |-
Sweep test file
C\Users\IMV\Documents'PreSine Test swp2 | Select(S) | 100.0 m/sB/m/s3)
T B ] —_— ¥ —— _— =" 1 'l
Ma. Frequency Phase ransmissibility Q factor [ 100
1 132.00 Hz 178.6796 64849 6.4074
2 252.00 Hz -109.045 14.7041 14670
10
L)
L4
1.000e-1
1.000e-2
10.0Hz 100.0 400.0
Channel zetting Resonance judgment criteria
Base channel Chi - [7] 3 factor 1.50 b
Rezonance search channel Ch2 - @ OR AND
[¥] Trarsmissibility a0
Peak. amplitude hysteresiz ratio 0.0 =
Rezonance zearch mode Amplitude searchinomal) - (] 4 I I Cancel




<Step 3>

When “Base Channel” and “Resonance Search Channel” are set, the transmissibility (Response data of
Resonance Search Channel / response data of Base Channel) is calculated and peak frequencies that meet
the resonance judgment criteria are list-displayed. Check that frequencies are list-displayed.

Select “Resonance Search mode: Amplitude search (normal)”. Click [OK] button.

*[ Fesonance search mode

Peak frequency

Sweep test file

R 5

Amplitude searchinomal) - ]

C:\Users\IMV\Documents'\PreSine Test swp2 | Select(3] l 100.0 m/s3/m/s3
Nao. Frequency Phase Transmissibility Q factor 10.0
1 13200 Hz 178.6796 6.4849 6.4074
2 252 .00 Hz -105.0451 14,7041 14670
10
1.000e-1
1.000e-2
10.0Hz 100.0 400.0
Channel zetting Rezonance judgment criteria
Base channel Chi > [7] @ factor 1.50 above
Resonance zearch channel Ch2 - @ 0R ) AMD
P X o =
. 0‘ || Transmizzibility A0 == e
Peak amplitude hysteresis ratio 0.10 =

0]8 J l Cancel

<Step 4>

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

Bl Mew test definition - K2/ResonanceDwell

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

o =

[

Mew Open  Test save

Frequency Reference

-

Edit(E)

Print Preview

Rezponze Dirive

View(V] Windo

i Test definition

Mext [ Test definition information

/ i) Excitation Systemn Information

49 1/0 Medule Configuration

.49 Fundamental/Control Conditi
----- &) Excitation system setting
+-439 Input channel
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[Resonance Reference Definition]
<Step 1>
Note that all of peak frequencies list-displayed in [Resonance Search] are registered as excitation
reference by default. Select an inappropriate Target element and uncheck the [Test target element] box.
Then, click [Change] button to delete the corresponding peak frequency from the excitation reference list.

Resonance reference definition (Amplitude searchinormal]] 7| ]
No. Target element Frequency Phase Transmissibility Q factor Level Dwell time Abort upper limit Abort lower limit Alarm upper limit Alamm lower limit
1 = 132.00 Hz 178 6796 64845 6.4074 5.0039 m/s2 0 0:01:00 6.00dB -6.00dB 3.00dB -31.00dB

147041 14670 51453 m/s2

[ Test target slement

) Velocity () Displacement 51453 CALCH . 9] lam check.  [¥] Lawer limit check
600 = 4g  Alsrm Upper limit Testtime  Once -
600 = 45 Lower limit

By time.

<Step 2>
Select a Target element that requires setting of Resonance Dwell conditions.

Resonance reference definition (Amplitude searchinormal)) @

No.  Target element Frequency Phase Transmissibility Qfactor Level Dwell time Abort upper limit Abort lower limit Aam upper limit Alarm lower limit

| 64074 5.0039m/s2 gg 0:01:00 !
2 252.00 Hz -109.0451 14,7041 14670 5.1453m/s? o 0:071:00 6.00dB £.00dB 3.00dB -3.00dB

[¥] Test target element Change(l]

Al

<Step 3>
Set [Excitation level], [Alarm and Abort tolerance], [Dwell time] and [Test time].

@ Acceleration () Welocity () Displacement 200 = m/s? (p Cil... | [¥] &larm check  [¥/] Lower limit check

Abort Upper limit 600 = 4p  Alarm Upper limit 300 = 4p Testtime  Once -

Lowser limit £00 = 4p Lower lirnit 300 = 4p

Diwell time 0:01:00 |5 By time =




<Step 4>
Set [Shift judging of resonance frequency], [Frequency step size] and [Resonance frequency searching
range].

Rezonance searching condition

Shift judging of resonance frequency

R e-zearching time 0:00:10

@ Transmizsibility ratio 100 == c== 100 a.-]

Frequency step size 1.0 : Hrfaat

Rezonance frequency zearching range

]

Tranzmizzibility

Transmizzibility ratio - 100 — =
Frequency 100 = ¢== 100000 — .
@ Frequency ratio + 100 = I Searching range segment[E].. | | undefined Da!steim]

<Step 5>
Click [Change] button to update the reference definition. Then, click [OK] button.

Resonance reference definition (Amplitude search(normal])

dB
[ 200dE

[] Test target element Changell)
@ foodeion @ Velody, @ Displacement 20 [ g, [CALKL ) [ i chiok ) Lower it chesk
Abort Upper finit 600 | = 4g  Alarm Upper limit 300 = gp Testtime  Once -

0
Lawer it 600 = 45 Lower limit 300 == g ‘ I

Duwellime 00100 [ By time - ' (‘D

Resanance searching condition 1 Factor

Shift judging of resanance frequency [7] 0 factor=sqrt{ A2 10 ey
Re-searching lime 0:00:10 A=Transmissibility

oT bilty i 100 = <= 00 =,
3) Transriissibiity ratio - % Fesonance limit condiion
Frequency step size 10 e [ Transmissibilty | 102 o
Fiesonance fiequency searching rangs =
T At [ Frequency | T00 [ ¢

*) Transmissibility 30

*) Transmissibility ratio - 10.0 %

) Frequericy [ 100 e[ 00000 5y,

@ Fraquency ratio & 100 == | Searching range segment(E). ||undehned Delete(D)




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

2 Mew test definition - K2/Resonancelwell

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

= L= P 11

L]
Open  Testsave Print Preview

Reference Fezsponze Dirive

Frequency
X
° - - m
|i Test definition

[ Test definition infarmation

&) 170 Madule Configuration
&) Excitation System Information
&) Fundamental/Control Conditi
&) Excitation systemn setting

543 Input channel

Mext

/

e




[Graph/Data save condition]
<Step 1>

It is imperative “Max time’

> and “Time interval” are set.

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

Graph/Data save condition >
() Save Mot zave
Cify destination folder
020 | Refer...
(1)
@ Save the test file name as a prefix.
Sequence number
Beginning value 1 :
tin. digits number 3 :
:“ X
‘ . Save at tezting completion.
O ®
b &, time : Howr /
Time interval : Sec
N
(] Cancel
<Step 2>
The definition setting is complete.
54 Mew test definition - K2/ResonanceDwell - m] *
File(E) Test definition(T) Operation(P) Edit(E) View(¥) Window(W) Option(Q) HelpH)
L ¥ = - [ = N
_4; fr% B _.;" - L & | _
Mew Open  Testsave Print Preview |- Ope. start
Frequency Reference Response Drive Peak Number Drive Lirmit Alarm Abart ECD
. : . I ¢ ¢ @ @ @
Hz m

Test definition

) Test definition information

& 170 Module Configuration

&) Excitation System Information
&) Fundamental/Contrel Condition
&) Excitation system setting

&) Input channel

Safety check

&) Peak frequency

J Rescnance reference

.4 Graph/Data save condition

Module Configuration

Maodule ID Module type
000 4ch |/O module TYPE Il
001 Sch Input module TYPE I

Excitation System Environment
Exc. System Info System

Qutput channel

Module ID Ch
i) Ch1
Initial output voltage 30.0 mV ms
Armature Mass 0.0kg

Rating Information

Polarity
Positive

2021/ 310 06:20:09 Test definition is completed.

HE @O A A

Test definition is completed. Available to operate.

MUM 3/10/2021 06:22:33
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<Test Save>

<Step 1>
Click [Test save] button.

£ New test definition - K2/ResonanceDwell
File(F) Operation(P) Edit(E) View(V] Window(W) Option(Q) Help(H)
< g F) c*‘i fﬁﬂ &
MNew Open pTest save [ats o Safre Print Previeu;t Ope.start Dpe. end
000 / |
° Frequency Reference Responze Dirive Feak Mumber
i B
Hz
Test definition
st Diafini O
6 Tes';fdfn'\:'t;m; ”::fm?atm:_ Module Configuration
g : _tt°_ “: st”” '?”f“‘ '°”t_ Module ID Module type
L e e (g 000 4ch |/O module TYPE |
&) Fundamental/Control Conditi 001 achl ; dule TYPE |
L4 Excitation system setting ik et
w48 Input channel - .
- Excitation System Environment
----- £ Resonance reference
Exc. System Info. System01
Excitation group
Excitation group name
CQutput channel
Channel name Module ID Ch
000 Chi
Initial output voltage 10.0 mV ms
Aernmtbiiemn Alman CNlea
<Step 2>

Enter file name. Then, click [Save] button.
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<Test Operation>
<Step 1>
Click [Ope.start] button.

ﬁ C\Users\IMV\Documents\TESTO1.dwi2 - K2/ResonanceDwell
File(F} Operation(P) Edit(E) View(V) Window(W) Option(Q) Help(H)

)

i

Mew

Open  Testsave

Frequency Reference

Response

--

Print

Vi

Preview | Ope, start” ™

Dirive

Peak Mumber

i L

Test definition

) Test definition information
&P IO Module Configuration

Module Configuration

B Excitation Svstern Inf = Module ID Module type
g I 000 4¢h 1/0 module TYPE |
undamenta ontro onar
' 001 8ch Input module TYPE |

-9 Excitation system setting
&Y Input channel

) Recnvianes ikinis Excitation System Environment

Exc. System Info. System01

Fyritatinn arnnn

<Step 2>
Click [Start] button.

Clicking the button automatically implements Initial loop check and Initial equalization, and executes a
test.

‘E’.{ ChUsers\IMW\Documents\ TESTO2.dwl2 - K2/ResonanceDwell

File(F} Operation(P) Edit(E) WView(V] Window(W) Option(Q) Help(H)

~Rlh /3

Test save Data save

¥

Print Preview

Ope, end

Reference

Frequency

Responze Drrive Elapzed time Peak Humber

/

Waiting for excitation start

Frequency 132.00 Hz 2013/07/25 44512 PM
Ref(m/s?0p) Resp.(m/s? 0p) Drive(mV)
200 0.0 0.0
Trans. amp.((m/s?)/{mfs?) Trans. phase(degree) Q-value
0.0 0.00
Resonance search mode Amplitude search(fast) Stop
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<Step 3>
When conditions of Shift judging of resonance frequency are complete, resonance re-search automatically
starts to detect a new resonance point. Excitation at the new resonance point continues until the test time is
over.

Note: Clicking [Retry] button — [Start] button to execute re-excitation after stopping excitation by
clicking [Stop] button initializes all the data, resulting in re-excitation at a peak frequency set
in Test definition. On the other hand, stopping excitation by using [Pause] button allows
continuing excitation by clicking [Restart] button.

Q ChUsers\IMV\Documents\TESTOL.dwl2 - K2/ResonanceDwell
File(F) Operation(P) Edit(E) View(V) Window(W) Option(Q} Help(H)

=V X =0 % |« | [

Te;tsave Data sawe LCofre Print Preview pestart Op [ ta Rty Stop Pause

Frequency Feference Responze Dirive Elapzed time: FPeak: Number Dirivve Lirmit

N G

Operation status iReSponse graphl_
In excitation
Frequency 132.00 Hz 2013/07/25 413:.05 PM
Ref(m/s?0p) Resp.(m/s?0p) Drive(mV)
20.0 19.9994 9946
Trans. amp.((m/s3/(m/s%) Trans. phase(degree) Q-value
6.3359 178.69 6.2565
Resonance search mode Amplitude search{normal) Fixing frequency
Base channel Ch1 (000-Ch1)
Resonance search channel Ch2 (000-Ch2)
Elapsedtime 0:00:10
Resonance element 1/1 0:00:10 1341 cycle
Check result Alarm OK Abort OK
Realtime processing CPU load factor 097 %
Reference/Response data
Acceleration Velocity Displacement

<Step 4>
Clicking [Ope.end] button brings you back to Test definition mode.

@ CAUzers\IMW\Docurments\ TESTOL.dwi2 - K2/ResonanceDwell
File(F) Operation(P) Edit(E}] View(V) Window(W) Option(Q) Help(H)

2= Ly / % P _ &

Testsave Data save Print Preview Ipe, start Ope.end

Frequency Reference Responge Dirivver Elapzed time Peak Humber

Operation status | Response graphl.

Operat

Excitation is completed. (Testtime is completed.)

Frequency 132.00 Hz 2013/07/25 4:13.56 FM
Ref(m/s?0p) Resp.(m/s?04p) Drive(mV)
200 19.9995 10005

Trans. amp.((m/s)/(m/s) Trans. phase(degree) Q-value
6.3376 178.63

Resonance search mode Amplitude searchinormal) Stop
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<Graph Data Save>

When saving of graph data during excitation, operate as the below;

<Step 1>

Select [Save graph data] in the menu bar.

ﬁ C\Users\IMW\ Documents\ TESTO1.dwi2 - K2/ResonanceDwell
File(F) | Operation(P) Edit(E) View(V] Window(W) Option(Q)

Mew(M).. Ctri+N = ]
- | 769 e
Open(T)... Ctrl+Q s |

Save(s) Ctiss |-

Sawve as(h)...

Print Previ

Save graph data(M)... Diive
o
°° Correct{C)...

Print(P]... Ctrl+P L

Preview(V)

Printer setting(R)...

Page setup(U]...

1 TESTOL.dwi2 /0725 4:19:17 PM
Drive(mV)

Exit(x) 9999

Trans. amp.((m/s%)/(m/s) Trans. phase(degree)
6.3299 178.68

<Step 2>

Enter file name. Then, click [Save] button.
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1.3 Resonance Dwell (Resonance search mode: Amplitude search [High speed])
<Example>

This is an example of Resonance Dwell test as given below.
[Fundamental / Control Condition (Resonance Survey)]
Peak amplitude estimation: Tracking

Acceleration

[m/s’]

4 Displacement: 1 [mm]

200 |-----mmm- A2 :

. 31.83
100 2000 Frequency [Hz]

[Reference Pattern (Resonance Survey)]
[Pre-sweep test time]

Sweep time: 1.000 (octave/min)
Times of double sweep: 1 (single-sweep)
[Information of used sensors]
Two (2) piezoelectric acceleration pickups are used: one for control and other for monitoring.
Ch1: Control, Sensitivity of 3pC/(m/s?)
Ch2: Monitoring, Sensitivity of 3pC/(m/s?)
This example is based on the assumption that the above information has been entered in Input

Environment Information and the excitation system information such as rating has been registered in
Excitation System Information as well.

[Resonance Search Condition]
Resonance judgment criteria: Transmissibility is 1.5 and over.
[Resonance Dwell Condition]

Resonance search mode: Amplitude search (High speed)

Resonance frequency: The first peak frequency extracted through Resonance Search is used.
Excitation level: 20.0 (m/s%)

Alarm upper: 6.0 (dB) Alarm lower: —-6.0 (dB)
Abort lower limit: 3.0 (dB) Alarm upper: -3.0 (dB)
Dwell time: 1 minute Test time: No repetition

Shift judging of resonance frequency: Transmissibility ratio is within —10% to 10%.
Frequency step size: 5.0 (Hz/s)
Resonance frequency search range:  Max. searching range
Frequency ratio: = 40% Slope check Frequency ratio:
Frequency ratio 5%.
Peak condition = Peak amplitude Hysteresis ratio: 2%

1-15



<Operation Procedure>
[Resonance Survey]

<Step 1>
Define above-mentioned [Reference Pattern (Resonance Survey)] and [Pre-sweep test time] according to
“Chapter 3 Basing Operation Example” of the K2+/SINE Instruction Manual, and measure resonance
frequencies. (Peak Amplitude Estimation: Tracking)

<Step 2>
After “Excitation is completed (Test time is completed)” has appeared in Operation Status window of Pre-
sweep test, click [Test save] button.

i3 PreSineTest.swp2 - K2/5ine
File(F} Test definition(T) Operation(P) Edit(E] View(V] Window(W) Option(Q) Help(H)
s B2 L8 o c":p = A
I - Test save Data save  Print Preview R Jpe: start  Ope.end
P A4 ; : e
° Frequency Reference Responze Dirive Elapzed time Wibration Cycle
700.00 100 9.9974 30.0 2119
m/s? 0p /5?0 mV 0p cycle
Excitation is completed. (Testtime is completed.)
Frequency 700.00 Hz 2013/07/25 9:06:01 AM
/ Ref{m/s?0p) Resp.(m/s®0p) Drive(mV)
7 10.0 99974 300
' Elapsedtime 0:00:37 2119 cycle
Sweep  Forward(F) 1/ 1 single-sweep
Manual 0.00 dB Sweep rate magnification 1.0
Check result Alarm OK Abort OK
<Step 3>

Go back to Test Definition. Then, exit K2+/SINE with “Continuing excitation data” set (SET) in Test
Definition Information.

Frequency Reference Responze Dirive

- - mV 0p

Test definition [Reference
&3 Test Definition Information Sweep mode
t‘i I/ Module Configuration Sweep direction
- Excitation System Information Sweep rate
+-49 Fundamental/Control Conditi .
&3 Excitation system setting Swee.p B
w49 Sweep reference Tedtiine
.ﬁ Inpiat chanpel Internal record
------ | Resonance dwell Manual
----- | Aux. cutput
..... L Data Save Condition Sweep profile
-9 Continuing excitation data Frequency range 1
Acc. 10
M-
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[Resonance Search]
<Step 1>

Start K2+/ResonanceDwell. Then, click [New] button.

R =r
et K2/Resonancelwell

P A4 File(F} Operation(P} Edit(E] VYiew(V] Window(W) Option(0) Help(H)
<
4|
Mew Open
Frequency Reference Response Dirive
<Step 2>
Set the condition of “Resonance Judgment Criteria”. Open the sweep test file saved in “Resonance
Survey”.
Peak frequency [-&
Sweep test file
CAlsers\IMVDocumentsPreSine Test swp2 | Select(s) | 100.0 /53 im/s?)
' Y N7 —_— K] — _— I's _I
Mo. Frequency Phase Trayfsmissibility Q factor [ 10.0
1 13200 Hz 178 6796 64343 64074
2 252100 Hz -109.0451 147041 14670
10
000
<
1.000e-1
1.000=-2
10.0Hz 100.0 4000
Channel zetting Rezonance judgment criteria
Baze channel Ch1 ¥ [] @ factor 1.50 above
Resonance zearch channel Ch2 - @ 0OR AMD
[¥] Transmissibility a0
Peak amplitude hysterssis ratio 0.10
Resonance zearch mode Amplitude searchinormal) - (0] 4 J l Cancel
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<Step 3>
When “Base Channel” and “Resonance Search Channel” are set, the transmissibility (Response data of
Resonance Search Channel / response data of Base Channel) is calculated and peak frequencies that meet
the resonance judgment criteria are list-displayed. Check that frequencies are list-displayed.
Select “Resonance Search mode: Amplitude search (High speed)”. Click [OK] button.

Peak frequency |8
Sweep test file
C:iUsers\IMV\DocumentsPreSine Test swp2 | Select(5] 100.0 m/s3im/s?)
Ma. Frequency Phase Transmissibility (3 factor 10.0
1 132.00 Hz 178.6796 6.4845 6.4074
2 25200 Hz -105.0451 14.7041 14.670
1.0
022 1.000e-1
L4
® 1.000=-2
/ 10.0Hz 100.0 400.0

(Ehannel zetting Reszonance judament criteria

Base channel Ch1 ¥ [7] @ factor 150 = above

\Hesnnance zearch channel Ch2 - @ 0R ) aND
- [¥] Transmizsibility Tan e
Peak amplitude hysteresis ratio 0.10 =
Resonance search mode Amplitude search{ast) ¥ [ oK ‘{I Cancel J
<
<

<Step 4>
Press the button of [Next] to go to the next definition.

i Mew test definition - K2/ResonanceDwell
File(F) Test definition(T} Operation(P] Edit(E] View(V]) Windo

=Y. ¥’

I {
MNew Open  Testsave Print Preview

Frequency Reference Responze Cirive

° L 2.4
<
Hz my &p

Test definition
[ Test definition information

----- &) 170 Module Configuration

t‘j Excitation System Information
&) Fundamental/Control Conditi

----- &) Excitation system setting

+-49 Input channel
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[Resonance Reference Definition]
<Step 1>
Note that all of peak frequencies list-displayed in [Resonance Search] are registered as excitation
reference by default. Select an inappropriate Target element and uncheck the [Test target element] box.
Then, click [Change] button to delete the corresponding peak frequency from the excitation reference list.

Resonance reference definition (Amplitude search(fast)) 7|
Frequency Fhase Transmissibilty G factor Level Dwelltime  Abottupperlimit  Abor lowerlimit Al upperfimt  Alarm lower imit
12200H: 1786796 64849 64074 50039 m/s2 0. 0:01:00 50048 50048 30048 -300dB
25200H 1090451 147041 14670 51453 m/s o 00100

| [ Test target element I Change(C]

@ AccelR “\Welocty () Displacement 51453 (= mis? 0p CALC[X]. (7] larm check  [¥] Lower limit check.
Sbort Upper it B0 - gp  Alam Upperlimit 3.00 (= Testtime Once T
Lowe limi 600 == 4 Lower limit -3.00 =
Dwell time By time -
L/
<

<Step 2>
Select a Target element that requires setting of Resonance Dwell conditions.
Resonance reference definition (Amplitude searchfast)) 8| 3]
Level Dwell time Abort upper limit Abort lower imit Alarm upper limit Aarm lower limit

Frequency Phase Transmissibility Qfactor

6 4074 50039 m/s? gp 0:01.00 : {
0:01:00 6.00dB -5.00dB 3.00dB -3.00d8

No.  Target element

25200H:  -109.0451 147041 14670 51453 m/s? 0p

[¥] Test target slement Change(C]
oo
<
<Step 3>
Set [Excitation level], [Alarm and Abort tolerance], [Dwell time] and [Test time].
@ &ccelerstion () Melocity () Displacement 200 = m/s2 ip @&LE[X]... [¥] Alarm check [V Lower limit check
Abort Upper limit 6.00 | ' dB  &larm Upper limit 300 [ dB [ Testtime  Once - ]
Laweser firmit €00 = 4p Lawer lirmit 300 ==
Dwel tirme 0:01:00 (= By time - )
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<Step 4>

Set [Shift judging of resonance frequency], [Frequency step size] and [Resonance frequency searching
range].

Fezonance searching condition

Shift judging of resonance frequency

7 Re-searching time 0:00:10
@ Transmissibility ratio 100 == ¢== 100 = o

C) Frequency step size 5.0

: Hz/sec

ﬁ!esunance frequency zearching range \

Maw. searching range

Frequency ratio +- 100 = »

Slope check range

Freguency ratio 50 &= %
Peak. estimation condition - pA 4
K FPeak amplitude hyzsteresiz ratio 20 = ‘y “ \

<Step 5>
Click [Change] button to update the reference definition. Then, click [OK] button.

Resonance reference definition (Amplitude searchifast)) T |[mE3n]

No. Target element Frequency Phase Transmissibility Q factor Level Dwell time Abort upper limit

Aam lower limit

7] Test target element ¢ ChangelC]

@ Accelerstion () Velocity () Displacement 200 = s i | CALCH).. | [ Alam check  [@] Lower limit chisck
= = ° P X4
kot Upper it 600 [Sag  Alam Upper mit 300 [ gp Testtime Once = S (
Lawser lmi 600 = g Lowser It 300
Dl time: 0:01.00 = By time - ()

Fesonance searching condition 0 factor

Shift judlging of resonance frequancy [ factor= sqt{ A2 10y

") Re:searching time 0:00:10

@ Transmissibiity ratio 00 5 = 100 2.

A=Transmissibility

Resonance limit candtion

Frequency step size 50 == s [ Transmissibility ‘ 1.0 <==>‘ 100.0 =

Resonance frequency searching range

[ Frequency ‘ 1.00 = <==)J 1000.00 —— 1y,
Maw. searching range

Frequency ratio + 00 5y
Slope check range
Frequercy ratio 50y
Peak estimation condition
Peak amplitude hysteresis ratio 20 < %
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<Step 6>
Press the button of [Next] to go to the next definition.

a4 Mew test definition - K2/Resonancelhwell

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

LI
Mew Open  Test save Print Preview

Drrive

Frequency Reference Responze

Test definition

s

D Test definition information
----- t‘j I/0 Module Configuration

----- t‘j Excitation System Information
/ ----- ﬁ Fundamental/Control Conditi

..... t‘j Excitation system setting
. #-49 Input channel

Ne:d:




[Graph/Data save condition]

<Step 1>
It is imperative “Max time” and “Time interval” are set.
Select ‘Not save’ and press the button of [OK].

Graph/Data save condition

() Save (®) Mat save

ecify dezstination folder

Save the test file name as a prefis.

Sequence number

Beginning walue 1 :
kdir. digits number 3 :

Save at testing completion.

s
-
s
-

bl &, time

Time interval

Fiefer...

OE. Cancel
<Step 2>
The definition setting is complete.
&4 New test definition - K2/ResonanceDwell - m] *
File(E) Test definition(T) Operation(P) Edit(E) View(¥) Window(W) Option(Q) HelpH)
2 ge=) > = 1 =L TYEN |
Mew Open  Testsave Print PrEviev;r Ope. start
Frequency Reference Response Drive Peak Number Drive Lirmit Alarm Abart ECD
EE - © 00660
Hz m

Test definition

Definition L
;;:%Efl\i:it;n? Tm;"atm: Module Configuration "
I/ odule Configuration Madule ID Modul
&) Excitation System Information ° D;I; 4ch 1O (:noudeult:?r?(PE I
&) Fundamental/Contrel Condition
L & Bxcitation system setting 001 Sch Input module TYPE I
Input channel .
& Safety check Excitation System Environment
&) Peak frequency Exc. System Info System
&) Resonance reference Output channel
&) Graph/Data save condition Module ID Ch Polarity
0oo Chi Positive
Initial output voltage 30.0 mV ms
Armature Mass 0.0kg
Rating Information
2021/ 310 06:20:09 Test definition is completed.

HE @O A A

Test definition is completed. Available to operate.

MUM 3/10/2021 06:22:33
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<Test Save>
<Step 1>
Click [Test save] button.

-

ﬁ Mew test definition - K2/ResonanceDwell
File(F) Operation(P} Edit(E] View(V) Window(W) Option(Q) Help(H)

R

 §

{
Test save Print Preview |* Ope. start
- :
N Frequency Reference Response Dirivvee Peak Mumber
/
Hz my &7
Test definition
*?;;?%EHITT ”;fur?atm: Module Configuration
el Module ID Module type
-4 Excitation System Information
£ Fundamental/Control Conditi gg?l 84::1',: o tmOd;”T T_:;I?PEEll
-4 Excitation system setting I IRpHITHICTNS
-9 Input channel o )
9 T Excitation System Environment
Exc. System Info. System01
Excitation group
Excitation group name
Output channel
Channel name Module ID
2013/ 725 16:41:34 Test definition is completed.

<Step 2>
Enter file name. Then, click [Save] button.




<Test Operation>
<Step 1>
Click [Ope. Start] button.

ﬂ CAUsers\IMV\Documents\TESTO2.dwi2 - K2/Resonancelwell

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

Print Preview Ope, start

Mew Open  Testsave [

Frequenicy Reference Rezponze

FPeak Murber
- - - n a
/ 3

Test de'Fmtlon

Nefink

é;ﬁ%ﬁgi?? i;fm:qatm: Module Configuration
odule Lontiguration M d | |D M d |
&9 Excitation System Information Oﬂ;; Ach |f0c:11;deugprPEl
&3 Fundamental/Control Conditi
P I 001 &ch Input module TYPE |
-3 Input channel o )
_____ - ) Resonance ifimnes Excitation System Environment
Exc. System Info. System01
Excitation group
Excitation group name
Qutput channel
Channel name Module ID Ch
0oo Cchl
2013/ 7/25 16:44:15 Test definition is completed.
<Step 2>
Click [Start] button.

Clicking the button automatically implements Initial loop check and Initial equalization, and executes a
test.

fs]:{ ChUsers\IMV\Documents\TESTD2.dwil2 - K2/ResonanceDwell
File(F) Operation(P} Edit(E) View(V] Window(W) Option(Q) Help(H)

S ey LR

Test save Data save It Print

Preview Ope. end

Frequency Reference Response

Dirive Elapszed time Peak Mumber

.H.

Waiting for excitation start

Frequency 132.00 Hz 2013/07/25 4:45:12 PM
Ref(m/s? 0p) Resp.(m/s* 0p) Drrive(mV)
200 0.0 0.0
Trans. amp.{(m/s?)/(m/s%) Trans. phase(degree) Q-value
0.0 0.00
Resonance search mode Amplitude search{fast) Stop
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<Step 3>
When conditions of Shift judging of resonance frequency are complete, resonance re-search automatically
starts to detect a new resonance point. Excitation at the new resonance point continues until the test time is
over.

Note) Clicking [Retry] button — [Start] button to execute re-excitation after stopping excitation by
clicking [Stop] button initializes all the data, resulting in re-excitation at a peak frequency set
in Test definition. On the other hand, stopping excitation by using [Pause] button allows
continuing excitation by clicking [Restart] button.

Q Ch\Users\IMV\ Documents\ TESTOZ2.dwi2 - K2/ResonanceDwell
File(F) Operation{P) Edit(E) View(V) Window(W) Option(0) Help(H}

oy T i )
Ry /P % = M “ B
f i S
Test save Data save & Print Preview pestart Stop Pause
Frequency Reference Response Crrive Elapsed time: Peak Mumber Diive Lirnit Alarm Abort

/

LB OB C

In excitation
Frequency 132.00 Hz 2013/07/25 4:46:32 PM
Ref (m/s?0p) Resp (m/s®0p) Drrive(mV)
200 20,0068 9942
Trans. amp.{(m/s%)/(m/s%) Trans. phase{degree) Q-value
6.3587 179.07 6.2796
Resonance search mode Amplitude searchifast) Fixing frequency
Base channel Ch1 (000-Ch1)
Resonance search channel Ch2 (000-Ch2)
Elapsed time 0:00:03
Resonance element 1/1 0:00:03 449 cycle
Check result Alarm OK Abort OK
ReaHime processing CPU load factor 1.00%
Reference/Respanse data
Acceleration WVelocity Displacement
(mfs?) (m/s) (mm)
Ref 200 2411e2 5.815e-2
Resp.  20.0068 241282 5.817e-2

<Step 4>
Clicking [Ope. end] button brings you back to Test definition mode.

*;,FE ChUsers\IMV\ Documents\ TESTOZ2. dwi2 - K2/ResonanceDwell
File(F} Operation{P) Edit(E) View(¥) Window(W] Option{0) Help{H)

=N - ) & i« =

Retry

Test save Datasawve orre Print Preview Dpe, st Ope. end

Peak Mumber

.f.

Frequency Feference Fesponze Dirivee: Elapsed time

. |
Operation status | Besponse grar:uh|

Excitation is completed. (Testtime is completed.)

Frequency 132.00 Hz 2013/07/25 4:47.30 PM
Ref(m/s®0p) Resp.(m/s 0p) Drive(mV)
20.0 20.0005 1003.6
Trans. amp.((m/s)/{m/s) Trans. phase(degree) Q-value
6.3582 179.03

Resonance search mode Amplitude search(fast) Stop

Raca rhannal m™h1 (TR



1.4 Resonance Dwell (Resonance search mode: Phase Search)

<Example>

This is an example of Resonance Dwell test as given below.
[Fundamental / Control Condition (Resonance Survey)]

Peak amplitude estimation: Tracking

Acceleration
[m/s’]

4 Displacement: 1 [mm]

20.0 |--------- 5%

10.0 31.83 2000

[Reference Pattern (Resonance Survey)]
[Pre-sweep test time]

Sweep time: 1.000 (octave/min)

Times of double sweep: 1 (single-sweep)

[Information of used sensors]

[
L

Frequency [Hz]

Two (2) piezoelectric acceleration pickups are used: one for control and other for monitoring.

Ch1: Control, Sensitivity of 3pC/(m/s?)
Ch2: Monitoring, Sensitivity of 3pC/(m/s?)

This example is based on the assumption that the above information has been entered in Input

Environment Information and the excitation system information such as rating has been registered in

Excitation System Information as well.
[Resonance Search Condition]
Resonance judgment criteria: Transmissibility is 1.5 and over.
[Resonance Dwell Condition]

Resonance search mode: Phase Search

Resonance frequency: The first peak frequency extracted through Resonance Search is used.

Excitation level: 20.0 (m/s?)

Phase difference: Use results of Pre-sweep without change.

Alarm upper: 6.0 (dB) Alarm lower: —6.0 (dB)
Abort lower limit: 3.0 (dB) Alarm upper: -3.0 (dB)
Dwell time: 1 minute Test time: No repetition

Max. resonance dwelling rate: Normal
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<QOperation Procedure>
[Resonance Survey]

<Step 1>
Define above-mentioned [Reference Pattern (Resonance Survey)] and [Pre-sweep test time] according to
“Chapter 3 Basing Operation Example” of the K2+/SINE Instruction Manual, and measure resonance
frequencies. (Peak Amplitude Estimation: Tracking)

<Step 2>
After “Excitation is completed (Test time is completed)” has appeared in Operation Status window of Pre-
sweep test, click [Test save] button.

r

i3 PreSineTest.swp2 - K2/5ine
File(F} Test definition(T) Operation(P) Edit(E] View(V] Window(W) Option(Q) Help(H)

N 43 wﬁ = C"? U <L

Test save Data save  Print Preview R Jpe: start  Ope.end

Frequency Reference Responze Dirive Elapzed time Wibration Cycle

Excitation is completed. (Testtime is completed.)

Frequency 700.00 Hz 2013/07/25 9:06:01 AM
/ Ref{m/s?0p) Resp.(m/s®0p) Drive(mV)
o 10.0 59974 30.0
- Elapsedtime 0:00:37 2119 cycle
Sweep  Forward(F) 1/ 1 single-sweep
Manual 0.00dB Sweep rate magnification 1.0

Check result Alarm 0K Abort OK

<Step 3>
Go back to Test Definition. Then, exit K2+/SINE with “Continuing excitation data” set (SET) in Test
Definition Information.

Frequency Reference Rezponze Drrive

--

mV Dp

4 N

i &9 Test Definition Information M
_ &3 /O Module Configuration SWEEE direction
= -4 Excitation System Information
: £ ; .| Sweep rate
| w49 Fundamental/Control Conditi )
i Togm : Sweep pause time
Change 49 Excitation system setting Test
+-§) Sweep reference ESEIEE,
-9 Input channel Internal record
11 Resonance dwell Manual
7] Aux. output
..l Data Save Condition Sweep profile
Y Continuing excitation data Freguency range 1
Acc.
Miae




[Resonance Search]
<Step 1>
Start K2+/ResonanceDwell. Then, click [New] button.

T
et E2/Resonancelwell

File(F} Operation(P] Edit(E) WView(V) Window(W) Option(Q) HelpiH]

'y

X L S
A Mew Open
Frequency Reference Rezponze Dirive
ml T
<Step 2>

Set the condition of “Resonance Judgment Criteria”. Open the sweep test file saved in “Resonance
Survey”.

Peak frequency |-
Sweep test file
|C:"-.Users"-.lM‘u“-.Documents"—-.PreSineTest.swp2 | Select(s) |] 100.0 m/s3im/s?)
T B ] —_— —— _— =" 1 'l
Ma. Frequency Phase Transmissibility Q factor [ 100
1 132.00 Hz 178.6736 64849 6.4074 [
2 252.00 Hz -105.0451 14.7041 14670
10
1.000e-1
1.000e-2
10.0Hz 100.0 400.0
Chanrel zetting Reszonance judament criteria
Base channel Ch1 i [7] @ factor 1.50 above
Rezonance search channel Ch2 - @ OR AND
. [¥] Transmissibility 180 == hove
Peak amplitude hysteresis ratio 0.10 =
Rezonance zearch mode Amplitude searchinomal) - | (] 4 I I Cancel
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<Step 3>

When “Base Channel” and “Resonance Search Channel” are set, the transmissibility (Response data of
Resonance Search Channel I/ response data of Base Channel) is calculated and peak frequencies that meet

the resonance judgment criteria are list-displayed. Check that frequencies are list-displayed. Select
“Resonance Search mode: Phase search”. Click [OK] button.

Peak frequency [=%
Sweep test file
C:iUsers\IMV \Documents'PreSine Test swp2 | Select(S] 100 msdmss?)
Mo, Frequency Phase Transmissibility Q factor 10.0
1 132.00 Hz 1786796 64545 6.4074
2 25200 Hz -109.0451 14.7041 14.670
1.0
P X 4
V 1.000=-1
L4
® 1.000e-2
/ 10.0Hz 1000 4000

(Ehannel zetting Rezonance judgment criteria

Base channel Ch1 i [7] 3 factor 150 = sbove
Resonance search channel Ch2 - @ 0R () AND
\. -
[¥] Transmissibility 150 zbove
Peak amplitude hysteresis ratio 010 =
[ Resonance search mode Phase search A [ Ok % l Cancel
O
<

()
N4

<Step 4>
Press the button of [Next] to go to the next definition.

a0 Mew test definition - K2/Resonancelwell
File(F) Test definition(T) Operation(P) Edit(E) View(V] Windo

== WC ¥

L L
Mew Open  Testsave Print

Preview

Frequency Feference Responze Drive

Test definition

[ Test definition information

i) Excitation System Information
/ .4 Fundamental/Control Conditi
4) Excitation system setting
-3 Input channel




[Resonance Reference Definition]
<Step 1>

Note that all of peak frequencies list-displayed in [Resonance Search] are registered as excitation
reference by default. Select an inappropriate Target element and uncheck the [Test target element] box.
Then, click [Change] button to delete the corresponding peak frequency from the excitation reference list.

Resonance reference definition (Phase search)

(8

Phase

178.6796
-105.0451

Frequency
132.00 Hz

Transmissibiity

54849
147041

Qfactor Level Dwelltime  Abortupperlimt  Abort lowerlimit  Alamm upper fimit
6.4074 50038 m/s? 0 0:01:00 £.00d8 50048 30008
14670 51453 m/s2 1o

Alam lower limit
-3.00dB

51483 [ g,

() Velocity (7) Displacement

Phase diffedce -109.05

% degree

<Step 2>

[¥] &laim check V] Check by lower limit

Testtime Once -

Select a Target element that requires setting of Resonance Dwell conditions.

Change(C]

Resonance reference definition (Phase search)

Phase

. Tanget element

Frequency Transmissibilty

Q factor Level Dwell time Abort upper limit Abort lower limit Alam upper limit

Alam lower limit

<Step 3>

50039 m/s2 g 0:01:00 300dB_
2 25200 Hz -109.0451 147041 14.670 5.1463mss2 0p 0:01:00 6.00dE -£.00dB 3.00dB -3.00dB
[¥] Test taget element Change(C]
\ad
<
<

Set [Excitation level], [Phase difference], [Alarm and Abort tolerance], [Dwell time] [Max. resonance

dwelling rate] and [Test time].

1-30

ﬂ Acceleration ) Welocity () Displacement 200 m/s2 0p CALEN.. (] Alarm check.  [] Check by lower limit
Phase difference 17888 | degree Testtme Once @
abort Upper limit 8O0 = 4p  Alam Upper limit 300 = 4
Lawsser lirnit 600 = 4 Lower limit -3.00 = g
Diwel time 0:01:00 By time -
[ factar
an.lesnnance dwelling rate  Nomal - 0.10 =+ % 00p / [0 foctor=sat( A



<Step 4>

Click [Change] button to update the reference definition. Then, click [OK] button.

Resonance reference definition (Phase search) 7
Mo. Target element Frequency Phase Transmissibility Qfactor Level Dwell time: Abort upper limit Aport lower limit Aarm upper limit Alarm lower limit
i i 132.00 Hz 178 6796 64074 200m/s2 gy 300dB
2 26200 Hz -105.0451 14.7041 14.670 51453 m/s? i 0:01:00 6.00dE £.00dB 300de -3.00dB
[] Test target element Change(C)
@ Acceleration ) Yelocity () Displacement A0 12 mizgy CALCRY).. | [#Alam check  [¥] Check by lower limit
= 024
Phase diffsrence 17868 |2 degres Testtine  Once -
L4
Abort Upper fimit 600 = 4g  Alam Upperfimit 300 = 4p
Lower limit 600 - g Lowier fimit 300 (- gp LC >J
Dol time: 0:01:00 == Bytime -
1 factor
Maxresonance dwelingrate  Normal - 010 - s400p [0 factor=sart{ A2- =)
A = Transmissibility
Rezonance limit condition
[ Transmissibilty | 10 mm 1000 |-
[ Frequency | 1.00 = <==>i 1000.00 = p,
Cancel
<Step 5>

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

@d Mew test definition - K2/Resonancelhwell

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

RS o [

I I
Open  Testsave Print Preview
Frequency Reference Fezponze Dirive

-

Test definition

i Next [J Test definition information

9 1/0 Module Configuration

) Excitation System Information

L &) Fundamental/Control Conditi
&) Excitation systern setting

=-43¥ Input channel




[Graph/Data save condition]

<Step 1>
It is imperative “Max time” and “Time interval” are set.
Select ‘Not save’ and press the button of [OK].

Graph/Data save condition >

() Save (®) Mat zave

Ecify destination folder

| Refer...

Save the test file name az a prefis.

Sequence number

Beginning walue

I

Min. digits number

S gve at tezhing completion, |

bd &, tirme : Hour /
Time interval : Sec
\_
ak. Cancel
<Step 2>
The definition setting is complete.
i Mew test definition - K2/ResonanceDwell — m] x

File(E) Test definition(T) Operation(P) Edit(E] View(y) Window(M) Option(Q) Help(H)
o % = & | B g
i\\ﬁ—rﬁ% P P = L ¢ B
I { ! { S S
New Open  Test save Print  Preview | Ope. start

Frequency Reference Response Diive Peak Mumber Diive Limnit Llarm Abort ECO

BEEE Bl oo

Hz

Test definition

&) Test definition information

" Module Configuration
_ &9 1/0 Module Configuration 9

: Module ID Module type

&) Excitation System Information

4 Fundamental/Control Condition 000 4ch /O modlule TYPE I
. om Sch Inputmodule TYPE Il

) Excitation system setting
£ Input channel

) Safety check Excitation System Environment

&) Peak frequency Exc. System Info System
) Resonance reference Output channel
.43 Graph/Data save condition Module ID Ch Polarity
000 Chi Positive
Initial output voltage 30.0 mV ms
Armature Mass 0.0kg

Rating Information

2021/ 3/10 06:20:09 Test definition is completed.

BFEEHDO H A

Test definition is completed. Available to operate. UK 3/10/2021 06:22:33
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<Test Save>

<Step 1>

Click [Test save] button.

&1 New test definition - K2/ResonanceDwell

File(F} Operation(P) Edit(E) Wi

Frequency Reference

Test definition

ew(V} Window(W) Option(Q) HE'F_}(H]

J Sy

Print

- ]| A
# - -,

Ope. start  (pie

Preview

Response

Dirive

Peak Mumber

t Defini

ot

9 Test definition information

&3 VO Module Configuration

&) Fundamental/Control Conditi
&) Excitation system setting
&) Input channel

.43 Resonance reference

<Step 2>

&9 Excitation Systemn Information

Module Configuration

Maodule ID Module type
] 4ch /O module TYPE |
0o

8ch Input module TYPE |

Excitation System Environment

Exc. System Info. System01

Excitation group
Excitation group name
Qutput channel

Channel name Module ID

Ch Polarity
0oo Chi Positive
Initial output voltage 10.0 mV me
2013/ 7/2516:56:15 Test definition is completed.

Enter file name. Then, click [Save] button.

i B



<Test Operation>
<Step 1>
Click [Ope. Start] button.

ﬁ C:\Users\IMW\Documents\TESTO4.dwl2 - K2/ResonanceDwell
File(F} Operation(P) Edit(E) View(V¥) Window(W) Option(Q} Help(H)

Open  Testsave

Print Preview |

Ope. start "N
Frequency Reference Response Cirive Peak Mumber
/
st Defini W1
E’ Tes;i}&glt;a] 'Efm?atm: Module Configuration
9 l:::< ¢ to' u: ton '?ufra 'Dnt_ Module ID Module type
i o U 000 4ch O module TYPE |
&) Fundamental/Control Conditi 001 8ch Input module TYPE |
&) Excitation system setting il e
& Input channel R Envi
) Rnnmiceiohiania citation System Environment

Exc. System Info. System01
Excitation group

Excitation group name
Output channel

Channel name Module ID
000

Ch
Chl

2013/ 7/2517:07:53 Test definition is completed.

<Step 2>
Click [Start] button.

Clicking the button automatically implements Initial loop check and Initial equalization, and executes a
test.

-

ﬁ‘]’,; T Users\IMW, Documents\ TESTOS.dwl2 - K2/Resonancelwell
File(F} Operaticn(P)

Edit(E) View(V) Window(W) Option(Q) Help(H)

Test save Data save

Print Preview Ope. end Start

Frequency Reference

Responze

Dirive Elapzed time Peak Mumber

- .f.

Waiting for excitation start
Frequency 132.00 Hz 2013/07/25 453:51 PM
Ref(m/s? 0p) Rasp.(m/s? 0p) Drive(mV)
200 0.0 0.0
Trans. amp.((m/s%)/(m/s%) Trans. phase(degree) Q-value
0.0 0.00
Resonance search mode Phase search Stop
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<Step 3>
After excitation starts, the system continues Resonance dwelling while adjusting the excitation frequency
in such a way that the phase difference registered in the “Resonance reference definition” dialog is
satisfied.

Note: Clicking [Retry] button — [Start] button to execute re-excitation after stopping excitation by
clicking [Stop] button initializes all the data, resulting in re-excitation at a peak frequency set
in Test definition. On the other hand, stopping excitation by using [Pause] button allows
continuing excitation by clicking [Restart] button.

‘51: ChUsers\IMW Documents\TESTO3.dwl2 - K2/ResonanceDwell
File(F) Operation(P} Edit(E} View(V) Window(W) Option(Q) Help(H

Test save Data save i Print Preview Jpe: star 1E ar iy Stop Pause

Frequency Feference Fespanse Dirive Elapsed time Peak Mumber Dirive Lirnit

BE BTN e ©

In excitation

Frequency132.72 Hz 2013/07/25 5:00:36 PM

Ref(m/s? i-p) Resp.(m/s?0p) Drrive(mV)

20.0 19.9989 10051

Trans. amp.((m/s2/{m/s%) Trans. phase(degree)} Q-value
63993 17867 6.3207

Resonance search mode Phase search Dwelling

Base channel Ch1 (000-Ch1)

Resonance search channel Ch2 (000-Ch2)

Elapsed time 0:00:04

Resonance element 1/1 0:00:04 577 cycle

Check result Alarm OK Abort OK

Realtime processing CPU load factor 1.01%

<Step 4>

Clicking [Ope. end] button brings you back to Test definition mode.

‘,ﬁ? ChUsers\IMV\Documents\TESTOZ. dwl2 - K2/ResonanceDwell
File(F} Operaticn(P) Edit(E] View(V] Window(W] Option(0) Help(H}

Ra /ey R

Testsave Datasave oie Print Preview Ope, st Ope. end

Frequency Reference Fesponse Dirive Elapsed time Peak Mumber Drrive Li

t

Clperation status |_Response graph|
Excitation is completed. (Testtime is completed.)
Frequency 131.95 Hz 2013/07/25 5:01:33 PM
Ref.(m/s? ip) Resp.(m/s® 0p) Drive(m\V)
200 20,0027 10085
Trans. amp.((m/s3)/(m/s) Trans. phase(degree) Q-value
6.3836 178.68
Resonance search mode Phase search Stop
Base channel Ch1 (000-ChT)
Resonance search channel Ch2 (000-Ch2)
Elapsed time 0:01:00
Resonance element 1/1 0:01:00 7950 cycle
Check result Alarm OK Abort OK
Realtime processing CPU load factor 1.04 %




1.5 Resonance Dwell (Resonance search mode: Frequency fixing)
<Example>

This is an example of Resonance Dwell test as given below.
[Fundamental / Control Condition (Resonance Survey)]

Peak amplitude estimation: Tracking

Acceleration
[m/s’]

4 Displacement: 1 [mm]

200 |--------- A2

»
L

. 31.83
100 2000 Frequency [Hz]

[Reference Pattern (Resonance Survey)]
[Pre-sweep test time]

Sweep time: 1.000 (octave/min)

Times of double sweep: 1 (single-sweep)
[Information of used sensors]

Two (2) piezoelectric acceleration pickups are used: one for control and other for monitoring.

Ch1: Control, Sensitivity of 3pC/(m/s?)

Ch2: Monitoring, Sensitivity of 3pC/(m/s?)
This example is based on the assumption that the above information has been entered in Input
Environment Information and the excitation system information such as rating has been registered in

Excitation System Information as well.
[Resonance Search Condition]
Resonance judgment criteria: Transmissibility is 1.5 and over.
[Resonance Dwell Condition]

Resonance search mode: Frequency fixing
Resonance frequency: The first peak frequency extracted through Resonance Search is used.
Excitation level: 20.0 (m/s?)

Alarm upper: 6.0 (dB) Alarm lower: —-6.0 (dB)
Abort lower limit: 3.0 (dB) Alarm upper: -3.0 (dB)
Dwell time: 1 minute Test time: No repetition
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<QOperation Procedure>

[Resonance Survey]

<Step 1>

Define above-mentioned [Reference Pattern (Resonance Survey)] and [Pre-sweep test time] according to
“Chapter 3 Basing Operation Example” of the K2+/SINE Instruction Manual, and measure resonance
frequencies.

<Step 2>

After “Excitation is completed (Test time is completed)” has appeared in Operation Status window of Pre-

(Peak Amplitude Estimation: Tracking)

sweep test, click [Test save] button.

-

<Step 3>

Go back to Test Definition. Then, exit K2+/SINE with “Continuing excitation data” set (SET) in Test

i3 PreSineTest.swp2 - K2/5ine
File(F} Test definition(T) Operation(P) Edit(E] View(V] Window(W) Option(Q) Help(H)

3 L e C"‘p &

Test save Data save  Print Preview R Jpe: start  Ope.end

Reference Drrive

Responze Elapzed time Wibration Cycle
100 300

mfs? 0 mfs? 0 m\ 0p

Excitation is completed. (Testtime is completed.)

Frequency 700.00 Hz 2013/07/25 9:06:01 AM
/ Ref{m/s?0p) Resp.(m/s®0p) Drive(mV)
o 10.0 59974 30.0
- Elapsedtime 0:00:37 2119 cycle
Sweep  Forward(F) 1/ 1 single-sweep
Manual 0.00dB Sweep rate magnification 1.0
Check result Alarm OK Abort OK

Definition Information.

Frequency Reference Responze Drive

- - rrl."'"' D-FI

& Test Definition Information
st k : : Sweep mode
- VO Module Configuration ; ;
— ; o ) Sweep direction
ke - Excitation System Information
5 i - | Sweep rate
| 4% Fundamental/Control Conditi ;
LA | T : Sweep pause time
Change &9 Excitation system setting Testtime
+-49 Sweep reference
+ € Input channel Internal record
1| Resonance dwell Manual
] A output
.| Data Save Condition Sweep prafile
49 Continuing excitation data Frequency range 1
Acc. 10
M




[Resonance Search]
<Step 1>

Start K2+/ResonanceDwell. Then, click [New] button.

-

e
. K2/Resonancelwell

File(F} Operation(P] Edit(E) WView(V) Window(W) Option(Q) HelpiH)

®

Mew Open

Frequency

Reference

Responze

Dirive

<Step 2>

Set the condition of “Resonance Judgment Criteria”. Open the sweep test file saved in “Resonance
Survey”.

Peak frequency |8
Sweep test file
[ |C:"-.Users"-.lM‘u“-.Documents"—-.PreSineTest.swp2 | Selects] | 100.0 m/s3im/s?)
T I K] —_— ] g —_—— 'l _I
Mo, Frequency Phase Transmissibility (3 factor [ 10.0
1 132.00 Hz 1786736 64849 6.4074
2 252.00 Hz -105.0451 14.7041 14670
10
1.000e-1
1.000e-2
10.0Hz 100.0 400.0
Chanrel zetting Reszonance judament criteria
Base channel Ch1 i [7] @ factor 1.50 above
Rezonance search channel Ch2 - @ OR AND
. [¥] Transmissibility IR
Peak amplitude hysteresis ratio 0.10 =
FRiesonance search mode Amplitude searchinomal} - oK I I Cancel
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<Step 3>

When “Base Channel” and “Resonance Search Channel” are set, the transmissibility (Response data of
Resonance Search Channel / response data of Base Channel) is calculated and peak frequencies that meet
the resonance judgment criteria are list-displayed. Check that frequencies are list-displayed. Select

“Resonance Search mode: Frequency fixing”. Click [OK] button.

Peak frequency =B
Sweep test file
C:iUsers\IMV\Documents'\PreSine Test swp2 | Select(5] 100.0 m/s3m/s3
Nao. Frequency Phase Transmissibility Q factor 10.0
1 13200 Hz 178.6736 64849 6.4074
2 25200 Hz -109.0451 14.7041 14 670
10
1.000e-1
1.000e-2
10.0Hz 100.0 400.0
Channel zetting Rezonance judgment criteria
Baze chanmel Ch1 b [7] @ factor 1.50 above
Reszonance search channel Ch2 - @ 0OR () AND
[¥] Transmissibility 180 = v
Peak amplitude hysteresis ratio 0.10
[Hesonance search mode Frequency fixing - ] [ Ok *I Cancel J

@
<Step 4>
Press the button of [Next] to go to the next definition.

@4 Mew test definition - K2/Resonancelwell

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

[
Test zave

Mew

Open

Frequency Feference

-

Fezponze

Edit(E)

Print

View(V) Windo

=W ¥

Preview

Diive

my &p

Test definition

P A4
QQ

[ Test definition information
P 170 Module Configuration

/|-

&3 Fundamental/Control Conditi
) Excitation system setting
469 Input channel

&) Excitation System Information




[Resonance Reference Definition]
<Step 1>

Note that all of peak frequencies list-displayed in [Resonance Search] are registered as excitation
reference by default. Select an inappropriate Target element and uncheck the [Test target element] box.
Then, click [Change] button to delete the corresponding peak frequency from the excitation reference list.

Resonance reference definition (Frequency fixing) 5|
No.  Target element Frequency Phase Transmissibility Q factor Level Dwell time: Abort upper limit Abort lower limit
1 & 132.00 Hz 178.6796 £.4843 6.4074 50039 m/s2 0:01:00 6.00dB
2 252.00 Hz -109.0451

Op
14.670 5.1453m/s2 1o

-6.00dB 3.00dB -3.00dB
0:01:00 E

Alam upper limit Alam lower limit ‘

[] Test target slement

@ AccelerXion (7 Velocity ) Displacement 5.1453

Change(C)
E mist g [#] 8z check  [¥] Check by lower limit
Abart Upper it 600 -{4g  Alam Upper limit 3.00 = gp Testtime  Once -
Lawier limi 600 == 45 Loawer imit 300 == 4
Dwiell time = Bytime -
022
€l
<Step 2>
Select a Target element that requires setting of Resonance Dwell conditions.
Resonance reference definition (Frequency fiing)
Mo.  Target element Frequency Phase Transmissibility Q factor Level Dwelltime Abort upper limit Abort lower limit Alam upper limit Mam lower limit |
A i 13200 Hz 1786796 64074 0:01:00 |
2 25200 Hz -109.0451 147041 14670 b.1453 m/s? bp 0:01:00 6.00dB -6.00dB 300dB -3.00dB ‘
[¥] Test target element
A \ad
L2

<Step 3>
Set [Excitation level], [Alarm and Abort tolerance], [Dwell time] and [Test time].
@ Acceleration (7 Welocity () Displacemant 200 = m/s2 g [¥] &larm check [V Check by lower limit
Abaort Upper limit B00 - 4p  Alam Upper imit 3.00 Testtime Once -
Lower lirmit 600 = 4 Lovwer limit -3.00
Diwell time 0:01:00 = By time -




<Step 4>

Click [Change] button to update the reference definition. Then, click [OK] button.

Resonance reference definition (Frequency firing)
No.  Target element Frequency Phase Transmissibility Q factor Level Dwell time: Abort upper limit Abort lower limit Alarm upper limit Alam lower limit |
o 13200Hz _178.679 64349 54074 5.0039 /&2 0 0:01.00
2 25200Hz 1090451 14,7041 14670 5.1453m/s? 0y 0:01:00 6.000B £.00dB 3.00dB -3.00d8
[¥] Test target element ChangelC)
® Acceleralion () Velocity &) Displacement 200 B g, ] Alam check (7] Check by lower imit
Abort Upper limit 600 - 4g  Alarm Upper limit 300 == 48 Testtime Once -
Lower fimit €00 = 4 Lower limit 300 - gg
Dl time 00100 [=]  Bytime N
0 factor
[]Q tactor=sart( A2 18 =1
A& = Transmizsibility
Resonance il condiion
7] Transrrissibilty 10 5] cmm 7000
<Step 4>
Press the button of [Next] to go to the next definition.
a4 Mew test definition - K2/Resonancelhwell
File(F} Test definition(T} Operation(P] Edit(E] View(V] Windo
e B P ﬁi ’
|I | -'. 4
I L ] b
Mew Open  Test save Print Preview
Frequency Reference Responze Drrive

Test definition

[ Test definition information
ﬁ /0 Medule Configuration

) Excitation System Information
/ ..4J Fundamental/Control Conditi

----- &) Excitation system setting

&9 Input channel




[Graph/Data save condition]
<Step 1>

It is imperative “Max time” and “Time interval” are set.
Select ‘Not save’ and press the button of [OK].

Graph/Data save condition

() Save (®) Mot zave

Ecify destination folder
< 2 / |

Fiefer...

Save the test file name az a prefis.

Sequence number

3

Beginning value

I

Min. digits number

S ave at tezting completion.

r

b &, tirme

Y
- Hour

Time interval

II

- Sec

Qg Cancel

<Step 2>

The definition setting is complete.

il Mew test definition - K2/ResonanceDwell

File(E) Test definition(T) Operation(P) Edit(E) View(y) Window(W) Option(Q) HelpiH)

KR s B x

Mew Open  Testsave Print Preview |- Ope. start

Frequency Reference Response Drive

Peak Number Drive Lirnit

Alarm Abort ECD
I ¢ 6 ¢ 0 @
Hz

Tast definition

E

L
] Tenl:jOEfl\i:i:DT irgm?"atm: Module Configuration
o é:( i :_ u: tun ‘?ufra mﬂt_ Maodule ID Module type
¢ Dictiahion system marmaton 000 4¢h /O module TYPE I
[t Fundamental/Control Condition 0 gch Inout module TYPE I
) Excitation system setting chinpulmodule
&) Input channel L
5 Excitation System Environment
afety check
& Peak frequency Exc. System Info System
) Resonance reference Output channel
.4 Graph/Data save condition Module ID Ch Polarity
i) Chl Positive
Initial output voltage 300 mV ms
Armature Mass 0.0kg
Rating Information e
2021/ 310 06:20:09 Test definition is completed.

HE @ 4 =

Test definition is completed. Available to operate.

NUM 3/10/2021 06:22:33




<Test Save>

<Step 1>
Click [Test save] button.

-

T Mew test definition - Kﬁ,’ﬁesonance[)’we!i
File(F) Operation(P) Edit(E) View(V] Window(W) Option{Q) Help{H)

Print Preview || Ope. start
00
A4 Frequency Reference Responze Drive Peak Humber
4
Test definition
é Tes;f%éﬁ't;? "::fw?atm”_ Module Configuration
t" fi : USE :" '?ufmtm"t_ Module ID Module type
g g 000 4ch /O module TYPE |
: undamenta ontro onditi
|4 Excitationsystem setfing 0m 8ch Input module TYPEI
-9 Input channel o .
Pz Excitation System Environment
i) Resonance reference
Exc. System Info. Systemn(1
Excitation group
Excitation group name
Qutput channel
Channel name Module ID
000
2013/ 7/25 17:07:53 Test definition is completed.
<Step 2>
Enter file name. Then, click [Save] button.
02




<Test Operation>
<Step 1>
Click [Ope.start] button.

ﬁ C\Users\IMV\Documents\TESTOd.dwl2 - K2/ResonanceDwell
File(F} Operation(P) Edit(E) View(V] Window(W) Option(Q) Help(H)

MNew Open  Testsave Print Preview |

Frequency Reference Responze

Dirive FPeak Murmber
i
Hz f

Test definition

- e i Module Configuration
..... g I ‘Nordile Configeation: Module ID
49 Excitation System Information

Module type
000
&3 Fundamental/Control Conditi

4ch /0 module TYPE|

T — 00 Bch Input module TYPE I
‘Q‘ﬁl Input channel e ;
B Resniance ickeiincs Excitation System Environment

Exc. System Info. System(1

Excitation group
Excitation group name
Qutput channel

Channel name Module ID

000

Ch
Chl

2013/ 7/2517.07:53 Test definition is completed.

<Step 2>
Click [Start] button.

Clicking the button automatically implements Initial loop check and Initial equalization, and executes a
test.

-

’;EE Ch\Users\IMW\Documents\TEST04.dwl2 - K2/ResonanceDwell
File(F) Operation(P} Edit(E) View(V) Window(W) Option(Q) Help(H)

Test save Data save

Print Preview Ope, end Start

Frequency Feference Response Dirive

Elapzed time

Peak Murmber
I

Waiting for excitation start
Frequency 132.00 Hz 2013/07/25 510:56 PM
Ref(m/s?0p) Resp.(m/s? 0:p) Drive(mV)
200 0.0 0.0
Trans. amp.((m/s?)/(m/s%) Trans. phase(degree) Q-value
0.0 0.00



<Step 3>

Continue excitation with the frequency fixed until the test time is over.

Note: Clicking [Retry] button — [Start] button to execute re-excitation after stopping excitation by
clicking [Stop] button initializes all the data, resulting in re-excitation at a peak frequency set
in Test definition. On the other hand, stopping excitation by using [Pause] button allows
continuing excitation by clicking [Restart] button.

ﬁ ChUsers\IMV\ Documents\TESTO4.dwi2 - K2/ResonanceDwell
File(F} Operation(P] Edit(E) View(V] Window(W) Option(0) Help(H]

Test save Dataszave o Print Preview pe, start L d Sta try Stop Pause
Frequency Reference Fesponse Dirive Elapsed time Peak Mumber Drive L
Operation status IResponSe graph|
In excitation
Frequency 132.00 Hz 2013/07/25 5:13:00 PM
Ref(m/s? 0p) Resp.(m/s? ip) Drive(mV)
200 20.0025 9974

Trans. amp.({m/s?)/(m/s?) Trans. phase(degree) Q-value

6.3764 179.36 6.2975
Resonance search mode frequency fixing Fixing frequency
Base channel Ch1 (000-Ch1)
Resonance search channel Ch2 (000-Ch2)
Elapsed time 0:00:04
Resonance element 1/1 0:00:04 626 cycle
Check result Alarm oK Abort OK
Realtime processing CPU load factor 111%

<Step 4>

Clicking [Ope. end] button brings you back to Test definition mode.

‘f'?u ChUsers\IMV\Documents\ TEST04. dwl2 - K2/Resonancelwell
File(F} Operation{P) Edit{E] View(V]) Window(W) Option(0) Help{H}

SRaLs /eH P = &

Test save Datasave Lo Print Preview Qe ot Ope, end

Peak Mumnber

.f.

Freguency Reference Respongze Dirive Elapszed time

Operation status !_Response graphl
Excitation is completed. (Testtime is completed.)
Frequency 132.00 Hz 2013/07/25 51356 PM
Ref(m/s* 0p) Resp.(m/s? 0p) Drive(mV)
20.0 200 10078
Trans. amp.((m/s?)f(m/s%) Trans. phase(degree) Q-value
6.3862 179.23
Resonance search mode frequency fixing Stop
Base channel Ch1 (000-Ch1)
Resonance search channel Ch2 (000-Ch2)



Chapter 2 Test Definition

Chapter 2 describes test definition items required for Resonance Dwell test.

2.1 Peak Frequency

Extract a peak frequency considered appropriate as resonance point from data collected through Pre-

sweep test implemented before Resonance Dwell test.

Note: A value of 10.0% of the largest peak amplitude of transmissibility (Peak amplitude hysteresis
ratio: 0.1) is used as extraction threshold by default in order to discriminate between peak and
noise. When amplitude fluctuation before and after a peak is not more than the extraction
threshold, the peak falls under noise and is not list-displayed. You may change the extraction

threshold as needed. In addition, Qfactor used for calculation is 0.0 when transmissibility is 1.0
and under. (See “Paragraph 2.5”)

Peak frequency

-2
Sweep test file
CAUsershI MV Documents'Pre Sine Sweep swp2 | Select(] 100.0 M/s3m/s?)
No. Frequency Phase Transmissibility (3 factor 100
1 10.40 Hz -2.8578 8.0605 7.9982 i
2 31.20 Hz -87.6886 5.4623 9.4093
3 3220 Hz -136.5381 7.3767 7.3087

1.000e-1

1.000e-2
10.0Hz 100.0 700.0

Charnel setting Fesonance judgment criteria

Baze channel Cht -

[T @ factar 1A = hove
Rezonance search channel Ch2 - @ 0F AND
[¥] Transmissibility IR e
FPeak amplitude hysteresiz ratio 0.10 :
Resonance search made Amplitude search(nomal) - QK ] l Carcel

2.1.1 Selection of Sweep test file
(1) Meaning
Select a definition file (with continuing excitation data) of Pre-sweep test for searching
specimen’s resonance point implemented before Resonance Dwell test.

2.1.2 Channel setting
(2) Meaning
Set Base channel and Resonance search channel in order to execute Resonance dwelling.
Transmissibility data (Response data of Resonance Search Channel / response data of Base
Channel) used for peak frequency detection is created based on the channel setting
registered here.
* Base channel: Signal input channel of response point that is reference point

* Resonance search channel: Signal input channel of response point that is resonance
search point



2.1.3 Resonance judgment criteria
(1) Meaning
Set conditions used for extracting peak frequencies considered appropriate as resonance
point from data collected through implementation of Pre-sweep test. In this window, setting

combining Q factor and transmissibility is available.

2.1.4 Resonance search mode
(1) Meaning
Four (4) options are provided for selection: Amplitude search (normal), Amplitude search

(high-speed), Phase search and Frequency fixing.

* Amplitude search (normal)

Resonance dwelling is performed while periodically re-searching peak of
transmissibility. Re-search is implemented on both high-frequency and low-frequency

sides of the current excitation frequency.

* Amplitude search (high-speed)

Resonance dwelling is performed while periodically re-searching peak of
transmissibility. Prior to re-search, the system estimates whether a new resonance point
is in low-frequency side of or high-frequency side of the current excitation frequency
based on the slope of transmissibility. By doing so, the search path can be shorter and

the search processing speed is faster than that of Amplitude search mode (normal).

* Phase search
Resonance dwelling is performed while adjusting the frequency in such a way that a
constant phase difference between the base channel and resonance search channel can

be maintained.

* Frequency fixing
Excitation is performed at a peak frequency (resonance frequency) detected through

Pre-sweep.



2.2 Resonance Reference Definition

Specify the definition of each of resonance points extracted from results of Pre-sweep.
Following illustrations are definition windows showing respective buttons to use.

* Resonance Reference Definition: Resonance search mode: Amplitude search (normal)

Resonance reference definition (Amplitude search(normal)}
Mo. Target element Frequency Phase Transmissibility Q factor Level Dwell time Abart upper limit Abort lower limit Alarm upper limit Alam lower limit
A 9382 200m/s2 g
2 31.20Hz -B7.6886 9.4623 94092 9.7106m/s? pp 0:01:00 6.00dB -6.00dE 3.00dE
3 3220Hz -136.5381 7.3767 7.3087 10.0538 m/s? 0p 0:01:00 €.00dB -6.00dB 300de
[¥] Test target slement ChangelC)
@ Acceleration (0 Velocity () Displacement 200 = m?0p CALCEK). [] &slaim check (7] Lower fimit check
Abort Upper finit €00 - 4p  Alam Upper limit 300 = 4p Testtime Cncs -
Lower it 600 = 4p Lower limit 300 == 4
Dwell fime 0:01:00 = By time -
Resonance searching condition 0 factor
Shift judaging of resonance frequency [7] @ factar=sqi{ A2 10 =y
(! Re-searching lime S A=Transmissibility
@ lity rati 100 = o 100 P
® Transmissibiity ratio | S <=s| J% PO
e T [ Transmissiaiity | 10 100.0
Resonance frequency searching range [l Frequency l 100 i 1000.00 i
() Transmissibility 30 =
7 Transmissibility ratio 00 -
* Frequency I 100 = >! 100000 = 1y,
@ Frequencyrati + 100 Searching range scamentE)... | | undsfined | Deeie(D) Cancel

* Resonance Reference Definition: Resonance search mode: Amplitude search (high-speed)

Resonance reference definition (Amplitude search(fast)) [
Mo. Tanget element Frequency Phase Transmissibility Q factor Level Dwell time Abort upper limit Abort lower limit Aarm upper limit Alarm lower limit
] : Oo 0:01: .00 dE I
4 J1.20Hz -B7.6886 94623 94093 97106 m/s2 pp 0:01:00 6.00dB -6.00dB 3.004B 00dB
3 3220Hz -136.5381 7.3767 7.3087 10.0539m/s20p 0:01:00 £.00dB -6.00dB 300dB -3.00dB
[¥] Test target element
(@ Acceleration (7 Velacity " Displacement 200 = m/20p CALC(H)... [¥] &laimn check (] Lower limit check
Abort - Lipper fmit 600 dg  Alam Upper it 300 (- 4p Testtime  Oncs -
Lower fimit €00 = 4p Lower limit 300 = 4
Dwiell tire: 0:01:00 | By time -
Resonance searching condition 0 factor
Shift judging of resonance frequency 0 teco-sat(ie. [ 0]
© Re-seaiching time 8000 ATransmissbiiy
@ -100 = 10.0 5
B T1ecsmssbiliaie =3 % Resanance limil candiion
Frequency step size 50 Hias [ Tramsmissibility l 10 <==> 1000
Aesonance frequency searching range Il Frequency l 00 <==>I 100000 e
Max. searching range
Frequency ralio - 00 =
Slope check range
Frequency ratio 50 %
Peak estimation condition
Pk smplitude hysteresis ratin 20/ g E




» Resonance Reference Definition: Resonance search mode: Phase search

R reference definition (Phase ! h)
No.  Target element Frequency Phase Transmissibility Q factor Dwell time Abort upper limit Abort lower limit Aarm upper limit Aarm lower limit
31.20Hz -87.6886 94623 94033 87106 mse2 p 0:01:00 6.00dB -600dB 300dB -300dB
3 3220 Hz -136.5381 7.3767 7.3087 10.0538 m/s2 0 0:01:00 6.00dE -£.00dB 3.00dB -3.00dB
Test target element
@ Accsleration ) Velacity ) Displacement 208 [ g, Al check  [7] Check by lower fimi
Phase difference 286 legree Testtime Once b4
Abort Upper fimit 6.00 B Alam Upper limit 300 = 4p
Lower limit €00 < gp Lower limit
Diwwell time: 0:01:00 2 Bytime -
0 factor
Mas resonance dweling rate  Normal - 0.10 - %00p 710 factors sat{ A2 - ,_m' =
A = Transmissibility
Resonance limit condition
[ Transmissibity | 10 1000 [
[7] Frequency [ 100 100000 -

* Resonance Reference Definition: Resonance search mode: Frequency fixing

‘Resonance reference definition (Frequency fixing]

No. Target element Frequency Phase Transmissibility Qifactor Level Dwell time Abort upper limit Abort lower limit Alam upper limit Alam lower limit
2 - 31.20Hz —7.36 9.4623 9.4093 97106m/'s 0:01:00 6.00dB £DDdB 3D‘DdB -3.00dB
3 3220Hz -136.5381 7.3767 7.3087 10.0539 m/s? Op 0:01:00 6.00dB £.00dB 3.00de -3.00dB
est target element Change(C)
@ Acosleration ©) Velogity 7 Displacement 0 (2 g, [@] Alarm check  [7] Check by lower limit
#bart Upper lmit 500 [ gg  Alam Upperlimt 300 [ Testtime  Ones -
Lawer fimit 600 = gp Lower limit
Duwel time: 00100 &  Bytme )
0 factor
[7] 13 factor= sart{ A2 10 =)
A = Transmissibility
Resonance limit condition
[7] Transmissibility 1.0 100.0

[Change]: This button changes the excitation conditions of a selected resonance point.
Select a desired resonance point. Change its excitation conditions. Click [Change] button.



2.2.1 Test target element
(1) Meaning

Registration of a resonance point at which excitation is executed.

First, select a desired resonance point in the list. Secondly, check the [Test target element]
box. Then, click [Change] button. By doing so, the resonance point is registered as a test
target element.

A symbol [*] in the Target element column of the list indicates that the corresponding

frequency has been registered as a test target element.

2.2.2 Resonance reference level
(1) Meaning

Input reference level at each resonance point with a desired resonance point selected in
the list.

The unit of reference level can be selected among three options: Acceleration, Velocity
and Displacement.

[Calc] is a convenient function for doing objective calculation between Acceleration,
Velocity and Displacement. Click [Calc] button to use [Calc] function.

See K2+/SINE Manual ”4.4.6 CALC function” for details.

2.2.3 Alarm / Abort level
(1) Meaning

Input Alarm / Abort level of Reference level at resonance point with a desired resonance
point selected in the list.

Specify check level using a value relative to the reference level.

Check includes Alarm and Abort. If not needed, you may leave Alarm unset.

[Alarm] herein means that the system issues an alert when detecting response beyond the
range of set conditions. [Abort] means that test operation is stopped (signal output stops) at
that point.

If not needed, you may leave lower limit of Check level unset.

Note that Alarm and Abort check levels have to satisfy following relations.

* Alarm check level Upper limit < Abort check level Upper limit
 Alarm check level Lower limit > Abort check level Lower limit
In order to enable input of lower limit level of Alarm check level and Abort check level,

place a check mark in each box.



2.2.4 Dwell time
(1) Meaning
Set excitation time of each resonance point (Time is counted only during fixing
resonance). Excitation stops when Dwell time is over. If there is more than one resonance
definition, excitation is executed one by one: excitation at one of resonance points stops,

then, excitation at other resonance point follows.

2.2.5 Test time
(1) Meaning
Set Repeat times of a defined resonance series.
1. Once
Test is over after executing a defined resonance series only one time,
2. By repeat times
Test is over after executing a defined resonance series repeatedly in accordance

with the registered Repeat times.

2.2.6 Repeat pause time
(1) Meaning
Set signal output stop time that is assigned to Sweep turnover point of a resonance series.
Excitation stops for a specified period of Repeat pause time at Sweep turnover point of a
resonance series.

This function is enabled when setting of Repeat times is “Infinite” or “By repeat times”

2.2.7 Phase difference (Resonance search mode: Phase search only)
(1) Meaning

Set Phase difference between Base channel and Resonance search channel.

2.2.8 Max. resonance dwelling rate (Resonance search mode: Phase search only)
(1) Meaning

Set Change ratio of excitation frequency per loop in dwelling.



2.3 Resonance Limit Condition
This is to control the change of transmissibility and resonance frequency during each dwelling

operation. Exceeding the limit registered in Resonance limit condition stops resonance dwelling and

terminates a current test operation itself.

2.3.1 Transmissibility
(1) Meaning
Set Minimum and Maximum ratio of amplitude in excitation at each resonance point.

Exceeding the specified range stops excitation. (disabled during dwelling)

2.3.2 Frequency (Resonance search mode: Amplitude search (normal) and (high-speed),

Phase search)
(1) Meaning
Set Minimum and Maximum resonance frequency at each resonance point.

Exceeding the specified range stops excitation. (disabled during dwelling)

2.4 Resonance Search Condition

2.4.1 Shift judging of resonance frequency (Resonance search mode: Amplitude search

(common))
(1) Meaning
Set conditions for resonance re-searching and re-setting. Specify either time or change

ratio of amplitude ratio for setting.

2.4.1.1 Re-searching time
(1) Meaning
If Re-searching time is registered, the system performs resonance re-searching and re-

setting every time the specified time is over after starting excitation at a resonance point.

2.4.1.2 Transmissibility ratio

(1) Meaning
Set Lower and Upper change ratio to reference transmissibility. Exceeding the specified

range automatically starts resonance re-searching and re-setting. Reference transmissibility
is set based on Sweep results. The default is a transmissibility given when each resonance
point is defined. Reference transmissibility is updated with excitation transmissibility

measured every time resonance re-searching and re-setting are executed.



2.4.2 Frequency step size
(1) Meaning

Set Sweep rate (Hz/sec) for resonance re-searching.

2.4.3 Resonance frequency search range (Resonance search mode: Amplitude search
(normal) only)
(1) Meaning
Set Sweep range for re-searching. Specify one of Transmissibility, Change ratio of

transmissibility, Frequency and Change ratio of frequency for setting.

2.4.3.1 Transmissibility
(1) Meaning
Searching range is set with Minimum transmissibility. In Resonance search ready, sweep
is performed toward low frequencies until transmissibility is lower than a specified value
and a frequency lowest in the searching range is determined. At this time, A freq (=
“previous resonance frequency” — “lowest frequency”) is calculated, and a frequency
highest in the searching range is determined using an equation Highest frequency =

“previous resonance frequency” + “A freq” in order to specify the searching range.

Registered Minimum ‘/ Previous transmissibility (previous search result)
transmissibility

Afreq Afreq

Lowest frequency Highest frequency

Sweep is executed backward until transmissibility is lower than specified value.



2.4.3.2 Transmissibility ratio
(1) Meaning
Minimum transmissibility is determined by specifying a proper change ratio (%) in
negative (—) direction so that Minimum transmissibility dips from reference transmissibility
(set based on Sweep results). Based on the determined Minimum transmissibility, specify
the searching range by determining the lowest and highest frequencies of the searching |

range as with ”2.3.1 Transmissibility”.

Minimum B ‘/ Previous transmissibility (previous search result)
transmissibility 1
\ —d%, <¢— Specified change ratio of transmissibility
v o
‘.. e ‘.Eiﬂequency
/ Afreq Afreq
Lowest frequency Highest frequency

Sweep is executed backward until transmissibility is lower than specified value.

2.4.3.3 Frequency
(1) Meaning

Specify the lowest and highest frequencies to set the searching range.

Previous transmissibility (previous search result)
Previous resonance

frequency

Highest frequency
lowest frequency

\ » Frequency




2.4.3.4 Frequency ratio
(1) Meaning
Set the searching range by specifying a proper frequency change ratio (%) in both
directions (+ and —) from the previous resonance frequency to determine the lowest and

highest frequencies.

Previous transmissibility (previous search result)

Previous resonance
frequency

Highest frequency
lowest frequency

T: > i » Frequency

g
%%,

e
‘e
.

—df% Tafv%

Frequency change ratio

2.4.3.5 Searching range segment

(1) Meaning
If the registered frequency range contains resonance point, the searching range is
increased and degreased at a specified magnification.

New searching range = “specified magnification” x “current searching range”



2.4.4 Resonance frequency search range (Resonance search mode: Amplitude search
(high-speed) only)
(1) Meaning

Set Sweep range for re-searching and conditions for detecting a new resonance point.

2.4.4.1 Maximum search range
(1) Meaning
Set Maximum search range. When search goes beyond the Maximum search range, the
system stops excitation, assuming that detection of a new resonance point is unsuccessful.

Maximum search range = “previous resonance frequency” x “frequency ratio (%)”

2.4.4.2 Slope check range
(1) Meaning
Check Slope in order to predict whether a new resonance point is in the low-frequency
side or in the high-frequency side of the previous resonance point. For this purpose, set the
range within which excitation frequency is slightly increased toward high-frequency side.

Slope check range = “previous resonance frequency” x “frequency ratio (%)”

2.4.4.3 Peak estimation condition
(1) Meaning
Set Peak estimation condition to detect a new resonance point. when a decrement from
the peak value detected during re-searching goes beyond Peak amplitude hysteresis (=
“previous resonance transmissibility” x “peak amplitude hysteresis ratio (%)”), the

detected peak value is judged as a new resonance point.

2.5 Q Factor
(1) Meaning
Define the equation to calculate Q factor for excitation at each resonance point.
By default, the Q factor definition equation is “Q = JA?— 17 (A: transmissibility). “1” of “A? —
1”in +/  isa factor. You may assign a proper value to the factor.
Especially for viscoelastic materials, it is difficult to identify Q factor, so this factor can be
changed for adjustment.

Reference book: Handbook of Viscoelastic Vibration Damping (by David I. G. Jones)



2.6 Graph/Data save condition
This function is for setting of each item for displaying the graph and saving to the hard disc the data
measured in a test operation.
When select “Save”, Control response, Transmissibility (amplitude), Transmissibility (phase), Q-
value, Frequency and Monitor response data of time series are saved automatically in a binary files

(*.vdf).

Graph/Data save condition et

() Save (®) Mot save

Specify destination folder

| Refer...

Save the test file name az a prefis.

Seguence number

Beginning walue

I

Min. digits number

Save at testing completion.

b &, time Hour

Time interval Sec

I I
3

k. Cancel

2.6.1 Max time
(1) Meaning
It is imperative to be set even if not want to save data to the file automatically.
The maximum time displayed on the graph and saved in a file is specified.
At the time over this time, the graphs are cleared and then started to draw anew.
Additionally if set to save to a file automatically, the data is saved in a new file.

2.6.2 Time interval
(1) Meaning
It is imperative to be set even if not want to save data to the file automatically.
The time interval of the graph and data is specified.

2.6.3 Time interval
(1) Meaning
In principle, data save conditions of the Resonance Dwell system are the same as those
for the standard Sine tests.
For details of each setting item, refer to “4.7 Data Save Condition” of the K2+/SINE
Instruction Manual.



2.7 Operation Status
(1) Meaning
Information involved in excitation operation is displayed.

By selecting “Window — Operation status” in the menu bar, Operation status appears.

<Items of display>
[1] Current status
Message showing the current system status:
“In excitation”, “Pause”, “Excitation Completion” (stopped by operator), etc.

[2] Frequency

Current excitation frequency

[3] Reference

Current control reference level

[4] Response

Current response level

[5] Transmissibility
Amplitude and phase of current transmissibility (calculation of transmissibility uses a

tracking value.)

[6] Q factor

Current Q value (Status on display: Display is active during fixing resonance and dwelling)

[7] Drive

Actual drive output voltage currently being output

[8] Elapsed time
Elapsed time from start of excitation up to now
* Amplitude search (normal) and Amplitude search (high speed):

Total time spent on excitation at resonance frequency (Status on display: Fixing
resonance) is displayed. (the period of time while Status on display is “In preparation”,
“Resonance search ready”, “Resonance search” or “Reference frequency shift” is not
included in Elapsed time.) Repeated times and Repeat pause time of resonance series are
displayed as well.

* Phase search:
The time of excitation at resonance frequency (Status on display: Dwelling) is
displayed.

* Frequency fixing:
The time of excitation at resonance frequency (Status on display: Fixing resonance) is
displayed.



[9] Resonance search mode
» Amplitude search (normal)
The system executes resonance frequency dwelling while automatically performing

resonance re-search from transmissibility according to specified conditions.

» Amplitude search (high speed)

The system executes resonance frequency dwelling while automatically performing
resonance re-search from transmissibility according to specified conditions. Prior to re-
search, the system estimates whether a new resonance point is in low-frequency side of or
high-frequency side of the current excitation frequency based on the slope of
transmissibility. By doing so, the search path can be shorter and the search processing

speed is faster than that of Amplitude search mode (normal).

* Phase search
The system executes resonance frequency dwelling while adjusting the excitation
frequency, according to specified conditions, in such a way that phase difference between

the base channel and resonance search channel is maintained.

* Frequency fixing

Excitation is executed at a peak frequency detected through Pre-sweep.

[10] Current resonance status
Messages showing current system status are as follows.
“Resonance fixing”, “In preparation”, “Resonance search ready”, “Resonance search”,

“Reference frequency shift” and “Dwelling (Resonance search mode: Phase search only)”

[11] Resonance element
Resonance point currently in excitation and the time of dwelling on the resonance point are

displayed.

[12] Base channel

Signal input channel of response point that is reference point.

[13] Resonance search channel

Signal input channel of resonance search point that is reference point.

[14] Check result (total)
Check result is “OK” when all of Alarm check and Abort check conditions registered in Test

definition are satisfied and “NG” when not satisfied.

[15] Real-time processing CPU load factor
Current CPU load factor



[16] Reference / Response data
Values of Reference level and Response level in the current control loop are displayed. In
principle, the level is displayed definition by definition. If controlled variable is any of
Acceleration, Velocity and Displacement, all of Acceleration, Velocity and Displacement are
displayed.
Result of checking Tolerance of response level that is defined relative to the control
reference is displayed. “OK” is displayed when all are satisfied. “Alarm” and “Abort” are

displayed respectively when inconsistent with Alarm check and when inconsistent with Abort
check.

[17] Input channel data
Amplitude and phase of each input channel data in the current control loop are displayed. In
principle, amplitude is expressed in observed physical quantity of input channel and displayed
in a level format. If controlled variable is any of Acceleration, Velocity and Displacement and
observed physical quantity is Acceleration / Velocity / Displacement, all of Acceleration,

Velocity and Displacement are displayed.

[18] Drive output data
Output voltage of each output channel data in the current control loop is displayed. Ratio to

voltage that can be output is displayed as well.

1 New test definition - K2/ResonanceDwell = EEH |
File(F) Operation(P) Edit(E) View(V) Window(W)} Option(O) Help(H)
g A | r,"i [ ' !
AL /e O “ B
Test save Datasave Cor Print Preview ¥ 1 S Stop Pause

Frequency Reference Responze Dirive Elapsed time Peak Mumber Drive Lirnit Alarrn Abort

d @ ¢ e e

Operation status }Regponse graphl

In excitation s
Frequency 1040 Hz 2013/07/25 7:46:21 PM
Ref.(m/s* 0p) Resp.(m/s 0p) Drive(mV)
200 19.9246 15618
Trans. amp.{(m/s?)/(m/s?) Trans. phase(degree) Q-value
0.8411 132 00
Resonance search mode frequency fixing Fixing frequency
Base channel Ch1 (000-Ch1) =
Resonance search channal Ch2 (000-Ch2)
Elapsed time 0:00:05
Resonance element 1/1 0:00:05 60 cycle
Check result Alarm OK Abort OK
Realime processing CPU load factor 0.95 %
Reference/Response data
Acceleration Velocity Displacement
(mis?) (mjs) (mm)
Ref. 200 0.3061 93677
Resp.  19.9246 0.3049 93324
Input channel data
Peak estimationAcceleration Velocity Displacement Phase
(m/s) (m/s) (mm) (degree)
Ch1(000-ChT)
RMS* 19.9246 0.3049 93324
Average 175055 02679 81993 L
AT+ =
Fixing frequency NUM 7/25/2013 7:46:21 PM




2.8 Set Up
(1) Meaning
Set unit of display of transmissibility and data save condition.
In principle, the setting items are the same as those of the standard Sine system.
Here, only the setting items specific to Resonance Dwell are explained.

For details of each setting item, refer to “6.2 Set Up” of the K2-+/SINE Instruction Manual.

Set up x

Tranzmizzibility display unit

(O de Oz

Rezponze data zave

[ ] Periodic zave of response data

Perodic zave intervals | by zecond

Only the data In excitation’

Operation status
|nput channel data

Stare the dizplay status for operation

[ Stare the dizplay config Initialize

[] Staore the graph scale

Clear histor
[ ] Clear history at operation start

Data zave

[ ] 5et the data file name automatically

k. Cancel




<Response data save>
Control response, Transmissibility (amplitude), Transmissibility (phase), Q-value, Frequency and
Monitor response data, in time series order, are saved in CSV files. The names of CSV files to be
created are as follows.
Test file name XXX.CSV

XXX: Serial number is assigned every time test is executed.

The format of CSV file to be created is as follows.

Column 1 Column2 Column3 Column4 Column5 Column6 Column7 ...
Time Response | Transmiss | Transmiss | Q-value, | Frequenc | Monitor | ......
[sec], [unit], ibility ibility y [Hz], response
(amplitud | (phase) 1 [unit],
e) [unit], | [unit],
skokok skoksk skeskok skoksk skokok skoksk kskk skok sksksk skok kskk sk sksksk skek
kA kA kA k) R ke R
skokok skoksk skekok skokk skokok skoksk kekk skok skoksk skok kekk skok skoksk skok
Ralai JEEE Rl K Jx K R
skokok skoksk skekok skokk skokok skoksk kekk skok skoksk skok kekk skok skoksk skok
Rl JEEE Rl K Jx K xR
seksk skkosk seksk skokosk seksk skkosk seksk skok skkosk skk skeksk skok skkosk skk
KAk Rk KAk K K ) e

» [talic characters are fixed characters.

* Unit of data is given in [unit].

* Time data are substituted in Column 1.

* Data of Control response, Transmissibility (amplitude), Transmissibility (phase), Q-value,
Frequency and Monitor* are substituted respectively in Column 2 and after. [* Acceleration only]

* Unit of Transmissibility (amplitude) reflects that of Transmissibility displayed in Test definition
status. If the unit of Transmissibility is changed during Test execution status, the unit of

Transmissibility (amplitude) in CSV file does not reflect the change.

< Operation status >
‘Input channel data’
This item is for selecting the amount of information of the displayed input channel data in

Operation status.



2.9 Graph Kind Selection
(1) Meaning

Select a time-series graph (Control response, Transmissibility (amplitude), Transmissibility
(phase), Q-value, Frequency and Monitor) to display.

Graph kind selection ]
oK.
Transmissibility {mplitude) _

Transmissibility {phase)

Cancel
o [ Cancel ]

Frequency
Monitor

Digplayed unit

@ Acceleration
1 Yelocity

(71 Displacerment




2.10 Graph Data Save
(1) Meaning
If it is necessary to save graph data during excitation, select “File — Graph data save” to save the

data.

ﬁ Mew test deﬁn'iﬁﬁn - K2/ResonanceDwell
[File(F) | Operation(P) Edit(E) View(V) Winde
MewiM)... Cirl+M
Open()... Cirl+0 /’
Save(s) Ctri+5
Save as(A).

Save graph data(M)... el
Correct(C]...

Print(P}... Ctrl+P
PreviewV)

Printer setting(R]...

Page setup(L]...

Recent files /072!

Exit(¥)

Trans. amp.((m/s3)/(m/s)) Trans. |
0.0
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