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VCS Swept Sine Testing

VCS Swept Sine Testing

Create New Test

To create a new test, first open up EDM. On the VCS Start Page, select Swept Sine under the Create

a test tab.
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The New Test Wizard will now open up. From here, select Swept Sine again and then press Next.
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Finally, give the test a name and select the Spider system that will be used to run the test. Once all is
complete, press Create.
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Test Configuration

The test will now need to be configured to run. This includes inputting information regarding the
shaker, creating the schedule for the test to follow, and determining the parameters for the frequency
analysis. To access the Test Configuration menu, press the Config button that can be found on the
right side of the screen.

Control panel a

Offline

Comse
“1 Pause h stop
i Save onfic

Level (%6): Drive Pk (V):
. 0.0]  0.0000
Ctrl RMS (V): Target RMS (V):

0.0000 0.0000

Shaker Parameters
Click on Edit Parameters and enter the information from the shaker specifications. This is important
for the safety of the shaker and testing unit.
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| Shaker Limits : T X
Shaker details
Manufacturer | Anonymous Shaker name | Defaylt Shakes
Force and acceleration
Randorm Max. Force RMS (LEF) mmgglil Randorm Max. Acc. RMS (g) 1.5,.5555-.r§
Sine Max, Force Peak (LBF) 2205 MEE Sine Max. Acc, Peak (g) ?55
Shock Max, Force Peak (LBF) 1000225 Shock Max. Acc. Peak (g) S0
Displacement
Max, positive displacement [mm) 6.35 El Maz. negative displacement (mm) 6.35§
General settings
Max. drive voltage peak (V) 1 ulil Max. velocity (m/s) 1 _??Ei
Min. drive frequency (Hz) 1 lil Max. drive frequency (Hz) gsmi
Shaker orientation Vartica [=]

Shaker moving mass

Armature mass (I} g_mug;dglil Header expander (Ib) I o=
Slip table (1b) }4 = Drive bar () [ =
© Calc. acc. using foree

Note: the Payload Mass can be entered in the shaker parameters page. Actual acceleration limits used in each test will be re-adjusted by
following facton

Actual Acc. = Min{Shaker param. force / (Armature mass + Paylcad mass + other mass), Shaker param. acc)
Max. drive frequency should not be set too high, the recommended range within 10240 Hz

Test Parameters
The Test parameters section in the Test Configuration window has settings for the analysis
parameters, abort sensitivities and control strategy.
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@ Test Configarations for SineTest [Swepl Sine] ? -
[atiand pasaansiacs £ || Stesoer imbormation
Shipker BaArRFRSten
Manufacturer ARSryrnguE
Tedt pararneten
Tedt profie Shaker Alme Defsult Shaker
Check sgaingt shaker Parylcad mass ﬂ.zm'il b
Hud s hddule . -
Lirrst channisls e nj -
Event acticns Actual shaker limits used in this test
File dirsctiory
E
e el s e peaic »055 LEF @
Cutput settngt Acceleration peak neg &
Max. velocity 1.7 mis @
Max. peristive dhplacement 635 men @
Max. negative diaplacement 635 mm &
Shaker cnentahon Vertical
Mas. drive voltsge pask 0V
Min. drive frequency 1 Hz
Max. drive frequency 2500 Hz
Shailcer moving mass 044007 b
Mote The parsmeters listed above are for reference only, Chck "Edit parameten™ to wiew or edit shaker parameters. The accelerstion
limit is acjusted by the following factor
Actual Acc. = Min( Shaker param. Force / (&nmatune mass = Paylosd mass « other mass), Shaier param. e )
M. deive Treguancy should net be st o0 high, the recommsnded mnge within 10240 He

Eparameters

Lo from library| Save to library || Impcet manutscturer shaker st | Export manufscturer shaker It Import defsult fibrary.

Gonti libeary * e e
Control Strategy: Determines whether one or multiple control channels are used, and how the
composite control signal is generated (if multiple channels are used).

Single channel -

Single channel
Weighted average
Maximum

Minimum

Sweep Type:

Logarithmic -

Linear

Loganthmic

Measurement Strategy:
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Measurement strategy: Filter -
Filter
RMS
Filter type Mean
Proportional Filter Peak

Test Profile
The test profile is defined in the Test Profile section of the Test Configuration window. A graphical

preview of the profile plot is displayed above, with a breakpoint table below for entering the profile.
CSV import / export is also supported as an alternative to profile editing.

@ Test Configurations for SireTest [Swept Sine] 7 b
Test profile * ||Pesic 1g | Scaleprofie Show shaier brits Acc Vel Displ
Shisker pararmetens T T T T ]
Ted pararne 1erd T v
Test pretile 1 - -
Chack sgainit shaker
a1 L
Rur schedule
a1
Lirrut chanssls L , i | Prequency i}
Event actices 45 " "Wl 1089 2200
File directiony I
Cave/Recording setup |imsest row || Delebe row | | Append row | | Clear table - || Import/Expart profile =| | Edit Table =) ¥ aniz Loghlag
Output sethings Frequency | Accelerstion | Velocity | Displscernent | Segment High abort | High alarm  Low slarm | Low sbort
H Lol Fnen (ph-pl) L o8 L o8
LI 0100642 415 ] 3 | -6
N S N N
2 |157609 1 4 L. -6
3 2000 1 A2 E| -6
Limits format  4¢ - Telerances
To calculate the cross-crer point autcenatically. Enter 1™ in any besaks poing line.
Load from library| | Seve to liorary
| Config. libeary  ~| oK Camed

Breakpoint Table: Breakpoints can be added via Insert row, Delete row and Append row. Use
Clear table to clear out all rows except for the first and last row.

Ingert rows | | Dielete row | | &ppend row | | Clear tabie - || importfxport profile «| | Edit Table =| ¥ mon LogMeg
Frequency Au::lmhun-'ﬁlnuty -Dusphn:nmﬁ-t-kgmm -MM-F@HHM-LhIhm-Lﬂwlm_
Hz [} i mm [ph-pkl  tepe i L] =k dfl
LI 0.100642 £ i -3 -6
z Ames ] | B 1 -3 -4
3 |00 1 i | B 1 -3 4

Breakpoint Calculation: In the profile editor, EDM can calculate the crossover point given a specified
slope and point value. If a ‘?" is entered as a Frequency or Amplitude value, EDM will interpolate that
value given the slope before and after that point.
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:rheq-um:y Acceleration :ﬂ:cuy Dtm:mmp::lm g pe
1 s 0100642  0.0314159 | ]
I N S - o
N i

Const. Ampl.

PRl
Const. Acc. Ampl.
2 (157609 0000642 0009966 _t
'—_lw-mcmﬂm v
3 |2000 1 nooo7e0zz 0.00012420: [ ¢

Segment Type::

High ak
Segment type ng

-
[Const. Ampl. |

Const. Acc. Ampl.
Const. Vel. Ampl.
Const. Displ. Ampl.
Log-Log Const. Slope
Lin-Lin Const. Slo

Check Against Shaker
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[ﬁumwﬂhﬁuuwm

Filw directoey

Savu/Recording setup
Output settings

Run Schedule
[ﬁumhm&wm

+—Schedube begin---
2 Sweeps; Seart: SHz Range: SHz to 2000Hz; Level: 100.00%; Duration: 00:17:17
My Report (Create report)

Sweep Entry:
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| Sweep Entry
|

100.00=

Leswel (36):

4

| Sweep range
{ '@ Test profile (up) Test profile (down)

Custom

| Sweep rate

Time per sweep @ Sweep speed

Time per sweep:

Swesp®: M|
Total sine cycles: 34538125

Hold sweep after target level reached.

Sweep speed:

Toital time:

Input Channels

1= (Qct/Min)

17 (HH:MM:S5)

Cancel

The input channels will now need to be set up. All sensors will to be properly configured before

testing. The Input Channels menu can be found through Setup - Input Channels.

. ineering Data Management - VICS Enterprise

Test

&Np‘gontrnl View Layout Tools

1
I

Channel Type

Test Configuration Ctrl=+T

Engineering Units

Input Channels Ctrl=+|

Measured Signals Ctrl+M
Test Group Ctrl+Shift+G
Test Sequence Ctrl+Q

Ctrl+B

Black Box Setup

Control vs. Monitor. When running a test, there will need to be at least one control sensor. The
control sensor is used to monitor the actual vibration levels that the shaker is producing. It then sends
this data to the controller so that it maintains the targeted profile. This sensor should be mounted
somewhere on the shaker/slip table itself, not the Device Under Test (DUT). Monitor sensors will show
the levels that the DUT itself is experiencing.
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Measurement Quantity
Defines the physical unit that will be measured by the sensor connected to the channel.
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Measurement
quantity
Acceleration s

Acceleration
Velocity
Displacement
Pressure

Force

Voltage

Current

Sound Pressure
Time

Frequency
Angular Acceleratio
Angular Velocity
MASS

Angle

Moment

Strain
Temperature
Resistance
Humidity

Sensitivity

Sets the proportionality factor for the measurement (millivolts per engineering unit) given as a
parameter of the sensor.\\Input Mode

There are five modes in which the inputs can operate:

DC-Differential- In the DC-Differential mode, neither of the input connections is referenced to the local
ground. The input is taken as the potential difference between the two input terminals, and any
potential in common with both terminals is canceled out. The Common Mode Voltage (CMV) will be
rejected as long as the overall input voltage level does not saturate the input gain stage. Beware that
very high CMV will cause clipping and may damage the input circuitry. Signals with a nonzero mean
(DC component) can be measured in this mode.

DC-Single End- In single-ended mode, one of the input terminals is grounded and the input is taken as
the potential difference of the center terminal with respect to this ground. Use this mode when the
input needs to be grounded to reduce EMI noise or static buildup. Do not use this mode when the
signal source is ground referenced or ground loop interference may result. This mode also allows
signals with a non-zero mean to be measured.

AC-Differential- AC-Differential is a differential input mode that applies a low-frequency high-pass (DC-
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blocking) analog filter to the input. It rejects common mode signals and DC components in the input
signal. Use this when DC and low-frequency AC voltage measurements are not required or when a DC
bias voltage is present. The analog high-pass filter has a cutoff frequency of -3dB at 0.3 Hz, and
-0.1dB at 0.7 Hz for the IEPE input mode.

AC-Single End- AC-Single End grounds one of the input terminals and enables the DC-blocking analog
filter. Use this mode for non-ground referenced sources where measuring the DC or low-frequency
components are not required. It shares the same high-pass filter as that of AC-Differential.

IEPE (ICP)- All Crystal Instruments products support IEPE (Integral Electronic PiezoElectric) constant
current output type input channels. IEPE refers to a class of transducers that are packaged with built-
in voltage amplifiers powered by a constant current. These circuits are powered by a 4 mA constant
current source at roughly 21 Volts.

Charge- Some sensors provide a high-impedance charge output. Usually, these are high-sensitivity
piezoelectric units that lack a built-in voltage mode amplifier (i.e. IEPE), allowing them to be used in
high-temperature environments. The Spider-81 front-end module has a built-in charge amplifier that
allows the system to read the output of these sensors

Sensitivity Input mode
100 (mV/q) |EPE
100 (mV/q) IEPE
100 (mV/qg)
AC-5ingle End 5
100 (mV/g) DC-Single End |
100 (mV/g) AC*D}ffEI’Eﬁt!al
DC-Differential |
100 (mV/g) In-Line Charge Convert
100 (mV/g) External Charge Ampl!f!
External Charge Amplifi
100 (mV/qg) :

Running the Test

Now that all of the parameters for the test have been setup, the test is ready to run. Here are the final
steps to start the test.

1. Press the Connect button to connect to the controller.

2. Press the Run button.

3. The Spider Check List will now appear. Here you can check the settings of the test and verify
that all is set up properly. Press Start once this has been verified.

4. The Pre-Test will now begin. This will verify that the control loop is properly established and
provide data that the control loop needs.

5. The test is now running
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