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1. Flow Chart to Measurement

* The following explains procedures for measuring vibration using an "accelerometer.”

Accelerometer
connection Connect an accelerometer to the DS-2000.
Input source setup Set the type and output sensitivity

of the connected sensor.
Engineering unit setup

\

Voltage range setup Set the voltage sensitivity, frequency range,

Frequency range setup Y-axis scale, and frequency differential/integral.
Frequency differential/integral

{

Process data (averaging) and then save it.
Then, copy data and then paste it to other
applications.

Data processing (averaging)
Saving data
Copy data
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2. Device Connections

2-1 Device Connections

Connect the DS main unit and the PC as follows.

Personal computer (laptop)

DS-2000 rear panel

ONOLINK 11
— PCMCIA

— [ 0
| ]

Key protector
(USB or parallel)

o

! |
100VAC 100VAC
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2-2 Connection with Sensor

Connect an "accelerometer" to the FFT analyzer. The accelerometer comes in two types:
built-in amplifier type and charge output type. Basically, connect each sensor with the DS-
2000 as follows:

The NP-3000 series accelerometer can be directly input through a BNC conversion
adapter.

Signal input section

| —

.
00 CH-1100
00

NP-0021 BNC conversion adapter Charge amplifier

S|

NP-3000 Series NP-2000 Series
Accelerometer Accelerometer

Install the accelerometer perpendicularly to the vibration direction by closely contacting the
bottom of the accelerometer and the measurement surface. Fixation by screw provides the
highest frequency sensitivity. When using a magnet base, the use of silicon grease increases
adhesion.
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3. FFT Analyzer Setup

3-1 Input Source Setup

Set the sensitivity, operating conditions, etc. of the sensor connected to the FFT analyzer. The
following shows a case where a piezoelectric accelerometer based on the following sensitivity
is used.
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Double-click the icon of DS-0221FFT to start the application. If a personal computer is
connected with the measurement unit, the relay contact generates sound.
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Select the Input menu and then select Voltage Range Set.

Voltage Range Set
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set1 | sen2 |
AUTO Yoltage Coupling Source
@ cHI roN  [vms  <|fac =|[sEnsoR(2.0me~] <]
@ CHz " oN [1omvrms ~|[AC | [BNC ~|
@ cH3 FON  [Slomvmex][AC v Bl g
@ CHA # ON  [3témvrmev|[aC <] [SENSOR(AOmA)
® CHsr | ]| [ [
® CHer | | [ B
® CH7r | [ [ [
® chigr | []| [ =
All Chs. Hm I OverAutorange OK ‘J Cancel |

3-2 Engineering Unit Setup

Click [¥] on the right of the
Input Source box and select
SENSOR (2.0mA). (Refer to (2)
in the sensitivity table.)

| Click OK to apply the settings.

Set the sensitivity of the sensor in order to directly read amplitude values using

engineering unit.

Select Unit / Calibration from the Input menu.

Enter 0.00975 because of 9.75mV/m/s2.

Enter engineering unit
of acceleration (m/s2).

(Refer to (1) in the sensitivity table.)

Click ['¥] on the right of
the box and select VV/EU.

Check this box.

™~

%\ering Unit

x|

Set | sUsP |
\ EU  Name

\

y

Factor

A TEDS Info.

CHI™ ™ ON [m/s2 Lo (Eev ~ffos <] B
CHz I ON | | By [, []
CH3 I ON | | iy [, []
CHa T ON | | By [, []
IO o iy [, []
IO o By [, []
IO o iy [, []
IO | 2| iy [, [] ]
All Chs. | Ok | Cancel |

* Numerical values and characters can be input from the keyboard. Further, clicking [...] on the
right of the text box displays a pad for numerical and text input.
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4. Starting Measurement

4-1 Voltage Range and Frequency Range Setup

First, observe the vibration waveform.
Since the screen displays power spectrums of CH1 and CH2 with the initial setup, select
time-axis display of a channel subjected to signal input.

Click the comment area to activate Select Disp. Data Select from the
it. Display menu.
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* Double-click the comment area to display the Disp. Data Select dialog.
Display the power spectrum of the input channel in the same manner.



ONO fOKKI

Set the voltage sensitivity while monitoring the magnitude of the input signal. Make setting so

that the waveform fits into the time-axis display screen.

Click the Input menu and select VVoltage Range (in the same manner as 3-1, "Input Source

Setup) or select a button in the tool bar.

The sensitivity can also be set by selecting
Voltage Range from the Input menu.

Adjust the sensitivity so that
the waveform is not exceeded.
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* With the initial setup, the signal is sampled at 2048 points resulting in a frequency resolution
of 1/800. Therefore, the narrower the frequency range, the higher becomes the frequency

resolution.



4-2 Cursor Function
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Read the frequency and the amplitude of power spectrum using the cursor function. With the
initial setup, the peak search function is selected and therefore the maximum amplitude is

automatically searched for. Further, change the Y-axis scale as required.

Select Search.

Displan(D)  hode(l) Offl
Display Lavout...
LabelL).. Curosor Conditions
Disp. Data Select(D.. cursor |Crs.EDrmat|
H—his Set0 ..
Y-fiods Set(Y) . Search Mode |Peak v | e——
Cursor Set{C).. Curssr J Peak J
Search
Graph Set(@ A Search Delta
¥ Show Line
-
Select Cursor Set from the Feak
~ Time Axis  |PEAK h
Display menu. To change the =
Y -axis scale, select Y-Axis Set. Delta
¥ Delta Diff M
¥ Delta Diff -
Show Overall
r
v ALL ’Tl Cancel |
Unit X
| . For Manual, set
AUnit YUnit Phase
- | - | Upper and Lower
Select an option button. DEFAUE | = limit values.
Default (initial setup) Vs el
Setup | F Defaut g -
* Auto (automatic setup) L aquo | E—
-
« Manual (manual scale) ante Lower
Spectrum Unit P
rms/1PP~P—— Y~fvis LINLOG Select Lin or Log
& rms ® lif (logarithmic) scale.
: E‘Ffeak flog ~ For vibration
Magdp ] measurement,
WA2 PSD/ESD select Lin.
To make the same scale 2 —
. WP  PSD
setting for all screens, check ~ ESD
this box.
v ALL 0] % Cancel
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Can be set also from the tool bar.

* Menu can be easily opened by right-clicking on the screen.

4-3 Frequency Differential/Integral

At the time of vibration measurement, the vibration quantity is handled as acceleration, velocity,
and displacement depending on the frequency to be measured. Relation between units is shown

Amplitude

below.
Acceleration
A Acceleration ccaf®
Integral Differential
|
i
Velocity o<caf |
Velocity
Displacement oca |
i -
! Integral Differential
/
P> Frequency f
Displacement Velocity region i Acceleration region Displacement
region

* Generally, the amplitude of the displacement, velocity, and acceleration increases at 10Hz or
below, at 10Hz to 1kHz, and at 1kHz or above, respectively.
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Perform frequency integral. Activate the spectrum screen, click the Analysis menu, and select

Frequency jw.
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Perform single integral to convert acceleration to velocity.
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5. Processing and Saving Data

5-1 Averaging

Averaging is performed in order to improve data accuracy. Here, summation averaging of a
general power spectrum is performed. At the time of averaging, it is necessary to perform
overlap processing according to the frequency range. Overlap of data occurs if the signal capture
time is longer than the FFT operation time. The lower the frequency range, the longer becomes
the capture time and the more remarkable becomes overlap. With the DS-2000, overlap occurs
except in the MAX range (40kHz) in the case of a 4-Ch system.

P P e A A A A el P A A i A AP M i e P et

Time to import a frame of waveform

Time to import a frame of waveform

< >< >
FET calculation time Amount of overlapped waveform !

P Time to import a frame of waveform

~ H
FFT calculation time: Amount of overlapped waveform

* In the above waveform,
( «—» ) Sampling time that is necessary for the FFT analysis
( €—> ) Time for a single FFT calculation

Therefore, the overlap amount is after deducting the FFT calculation time from the FFT capture time.
The same data is arithmetically averaged while overlapping.
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Select Sampling from the Input menu.

Inputd)  Analysis(A)  DisplayiD?  Modet]
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The amount of
overlap can be set

Channsl Set{C)
Master Channel Sty
Frequency RangstEl. Ctri+F Set Ext |
Yol R: ) Ctri+l
— S:fjﬁgge* i Mumber Of Samples
Trisger(D. Ce4 C128  C 26 OS2
Unit / Calibration{U)..
o C1024 & 2048 4096 © 8192
Time—axis Preprocessing(P)... 14384
# Average(A).
RemoteBox(B).. Clock Overlap
Beep(E) ‘
T MAY  —d |
-~
Record(R) EXT J%
I~ A/D OverCancel
r Ch Delay | | =1

OK Cancel .

in 25% steps or
user-defined.

* When the amount of overlap is set to 0%, new data is averaged. However, if the frequency
range is very low, processing takes long time. In this case, the number of averaging can be

increased or average time can be set. Select Average from the Input menu.

Average

Set | Sweep |
Averaging Mode

Power Sum

Select the number of
averagings or averaging
time.

Method

# Mumber |10 Jﬂmes
« Time JS

.
>

I Overlap 0%(at Start)

Sweeplrace CH

. 0K

| Cancel
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Performs summation averaging 10 times after overlap
processing.

5-2 Saving Data

Save measurement results. All data currently displayed on the screen can be saved

simultaneously, or only specified data can be saved. Procedures for saving specified data are
shown below.

Select Save Data (Select) from the Input menu.

i ron: Specify a location for saving data.
Fectl)
| Save Prc'in.-_l{g‘
| Fecent Propect Fike * ~ )
| Opan Data{f) l} —
| s bty | Save Select Data L_?j__a
ETIAND [ e R =
Save Emecute DatalShow! CurbeFI0 1
i CDmaMem
l-?Dfn Fezard M ’ﬁﬂ--"ﬁ%} I jﬁ:::‘l’ -
Savs Recerd MemoryQ) = P d Specify data format
Dipen DL X .
Feownt Offos P - (binary or text).
Print Setuplg) 1
| Pag= LavourlE) o R |k}rﬁlrk'3alnrlle 1= A5t \ = (LA Pl’eSS the
[ _wets | Save button
,l.. aot. |t | ouss | mmams [N _ v | Tesson to execute.

| R e e o 'r".‘i'_q._...}'é,{*-'-
Select the Add button T

Specify the number to
to select specified

] . ) be set to the data.
data. The specified data are listed.

e

* .dat denotes the binary format and .txt the text format.

13



* When you click the Add
button, the dialog shown at
right appears.

Set a file name.

Select Save data

Analysis  Display

Tims

Fourier Spectrum
Power Spectrum
Octave

Frq. Responze
Crosz Spectrum
Histoeram

Auto Corr.

Crozs Gorr.

Imp. Rezponse
Cohetence

COP

Hilbert Transfarm
Liftered Spec
Cepztrum

MasterGhannel
Channel

Attr
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A

Dl -1

Select specified data.

GH1 -

e =]

Eiletapge  |File2

5-3 Copy Function

Labe |
I” Manual Label

Dok cancel |

Specify a channel in
relation to data to be
saved.

Click OK to apply the settings.

Measurement data can be temporarily put in the clipboard. The data in the clipboard can be
easily pasted to other applications without saving.
Select Copy Setup from the Edit menu.

Select Bitmap or

COPY

Set |

o * Bitmap

Text using the
option buttons.

L
« Text

Detaile
Condition
"

Data
[

-
-
o

Click OK to apply
the settings.

TR

Cancel

After determining the data format with Copy Setup, select Copy from the Edit menu.
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CAUTION:

1. The copyright of this procedure manual is reserved by Ono Sokki Co., Ltd.

2. Duplication without prior permission is prohibited.

3. This procedure manual explains general measurement procedures. Ono Sokki assumes no
responsibility for data obtained through a specific operation performed by the customer.
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