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VCS Random Testing

VCS Random Testing

Create Test

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

test tab.

@ EDM Spider-VCS Start Page

A CRYSTAL

INSTRUMENTS

Recent tests

Engineering Data Management System

‘ Account login

11.1.0.15

Open Test ...

Create a test

Account Admin

Password:

Keep me logged in

Spider connection status

Please login to VCS.

Login

(¥ Random

Sine on Random Random on Random
SROR Acoustic Control

MIMO Random

MESA RoRSoR MDOF Random

‘O Swept Sine

Resonance search and tracked dwell Multi Sine
Sine Oscillator Sine Reduction

Blade Fatigue Test Resonance Search MIMQO Sine MDOF Sine

Spider-80X (SN: 2597504 (IP: 192,168.1.153)) detected.

Detect more Spiders...

‘O Classical Shock

Transient Time History Control SRS Earthquake
Transient Random Sine Beat Seismic

Crash Control MIMO Shock MIMOTTH

MIMQO SRS

Time wavefomn replication MIMO TWR

New Edition
Spider-80Xi With LCD

32/64 Channels Dynamic Data Acquisition System

Do not show this start page

The New Test Wizard will now open up.‘From here, select Random again and then press Next.
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-
New Test Wizard ? X

Select test type
This test will be applied to the configured default system

Vibration Control (VCS)

Rand ibration control full ion (Random Control)
* Channels: 8

» Frequency range: up to 46kHz

» Long fi ding: Enabled

G o Max FFT lines: up to 25600 lines
e e

-

Resonence « Kurtosis control: Enabled
Search and Dwell * Profile importing and editing: Enabled

A0
0
9 Multi Sine »
<
<

d functions:
Sine Oscillator « Sine on Random control: Enabled
(Sweep Sine FRF) * on

Shutdown System If either Sine on Random or Random on Random is enabled,
(with tracking filters) you may select the tab on the left to create SoR or RoR tests.

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.

New Test Wizard ? X

Fill in the basic information for this test
Note: you will be able to search for this test by “Test name" or "Test description”.

Create a new Random test: RandomTest
Test name: RandomTest [C] Append the sequence number ‘j

Test description:

'@ Use the default libraries of the previous test of the same type. If default libraries were not applied before the manufacturing settings will be used.

| Create test by using a template.
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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 N

m Offline

Pause ‘ Stop

Check only Save

Level (%c): 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 Shaker
Force and acceleration
Randorm Max. Force RMS (LBF) mmgglil Random 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 [mim) 535&' Max. negative displacerment (mm) 8 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) Esmi
Shaker orientation Vertica |E|

Shaker moving mass

Armature mass (I} Q_Mugzdglil Header expander (Ib) I o=
Slip table (1b) }4 = Drive bar () [ =
" Calc. ace, using force

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 Configurations for RandomTest [Random] 7 *
Test parameters €|
Linms DOF dverage Overlap ratio
Shakoar paramstens 400 = 125%' Gobe| %0% =
Test paameters i
Doeita freguency [Hz) Control strategy Segma clipping Dirive it (Volt Pid
Fre-test parameters — = 2 ==
_ 5.000000 =| |Single charmel = H = Fi
est profile — - = =
RME lirnits Frequensy range [fa)(H)
Bun schedule Calculated by profile = | Advanced setfings
Lireit chanreds
Event actions Abort sansitivity
File directory = i O Cumemize
Save/Recording setup an oS in
Cutput s=ttings Mot sensitive Wery sensifve
Loww control RME level 40,00 4B
Max RMS change 13.00 4B
Percent of lires past abort 10,00%
Displacement limit toltrance @to 1.50
5 ¥
Block T=0.25 dl = 0.000195313
Sampling rate (fs) = 5120,00 Hz Frequency range (lal = 2000.00 He
200000 Hz
| I:anlig. |im -| * w

Lines: The useful number of spectral lines, proportional to block size. Increasing the lines / block size

will improve the resolution of the frequency spectrum (allowing better detection of lower frequencies)
at the tradeoff of increased calculation time and slower response.

Lines
400 -

200
400
800
1600
3200
6400
12800
25600

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

Single channel -

Single channel
Weighted average
Maximum

Minimum

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 Configuratiors for RandomTest [Random] ? b 4
Test profile ® || RMS(V: 100063 © ScaleBMS
Shaker paramsies TeqMag V'/ Rz T T
Test paramesens B - i - i .
Test profile . —————— ]
RMS limits
- 1. O5E £
Bum scheduls C I [ Frisgsency 1]
imit chanmels EL 168 800 T
Event actions —_—
File directary | Irsert row | | Dielete row | | Append row | Clear table - ||Import/dnalyze ~| |Export = |EditTable = ¥ aws Loghlag |
Save/Recording sebup Frequency Woltage Slope High abort High alarmn  Low alanm L i abaart
Cutput settings Hz WiHe dBOct ] dB dB dB
o1 0 0E027ES I 3 3 &
I N | |
2 a0 0EN0ETTE [ 3 3 &
3 350 0ACH0ETTE - E 3 -3 6
F 2000 000151457 - E 3 -3 &
Limif format  dE = Slaps unit 48/ Oct - Tolgrar<es
To calculste the cross-over breakpoint, enter *T° in any breskpaoing line. |
Load from kbrary| | Save to lbrary
| Config. library  =| gk Canesl

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. 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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| Insert row| | Delete row| | Append row || Clear table | | 711 | [Import/analyze «||Export <| | EditTable +| v axis Logheg -]
Frequency Voltage Slope High abort  Highalarm  Low alarm Low abort

Hz ViHz dB/Oct dB dB dB dB

ot 0 0000272233 B 3 3 &
I R : I R R

2 (@ 0.00108776 R 3 -3 0
[ I R N .

3 350 0.00108776 R s 3 3 -6

4 2000 0.000191497 B 3 -3 -6

RMS Limits

The overall RMS level of the control channel(s) is monitored with alarm and abort limits. These limits
are set under the RMS Limits section of the Test Configuration window. The table displays the
expected RMS and peak values for the configured broadband profile, compared to the shaker limits as

a percentage.

@ Test Configuratiors for RandomTest [Random]

RM5 Emits

Shaker paramates
Test parameien
Pre-test parameters
Test profile

RMS limnits:

Fun schedule

Limit chanrisls
Event actions

File dirsctory
Save/Recording setup
Output s=ttings

| Config. library |

7 X
Warning: The expected values ame sstimabed. The aotual shaker dermand values may be ugrihcantly higher. Marowbard M5 and
Cerall RME includes narowbands and sine tones that will be turned on in schedule, Does not include 88 narrowbands and sine tones
orofiles
Check AVD against shaler Emits
= = Profile expected z ExpectedShaker
Physical quantity Profile RMS Shislrer rmits "
Agcceleration (g) g 02080 (Peak) 2 (Peak) 0.56%
Weloity () Q000G DDOZES [Paak) 1778 [Paak) 0.1%
Displacernant (men)  QLO03ETI 00158 (Pk=Pi) 15T (Ple-Fie) 0.3%
Force (LEF) Q06T 0.2023 (Peak) 100 (RMS) 0.1%
Control RMS limits during test
# Calculate based on the table
Enter ranually (g
Enter manually (dB)
Enter manually (%)
i1 (dE) %
High abort S = =
High alarm E M E =
Profile AMS 02
Low alsem = | = =
Low abart = -1 = =

Run Schedule
The Run Schedule defines how the test is run automatically through a preset routine. This schedule

can support loops and periods of running at a specified level and duration. The Run Schedule can
also include user-defined events in Event Action Rules.

Crystal Instruments Help - https://help.go-ci.com/



Event actions

File dirsctory
Save/Recording setup
Cutput settings

ety Report [Create report)
My Report ¥ Hepa

Flash Screen and Besp
Save Signals to PC

Templates
Incremental ramp levels
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[ @ Test Configuratiors for RandomTest [Random] 7 =
Fun 52 hedule # | Salact an itam to insert: | : : [ Schedule |
Shaker paramatens st E:Il‘.-:nh'l_ Remove entry |Enab-e-":":-eb': er‘.r,'ll'-1o~':l.l|:||"-‘:-.'r down [Mm 'l
Test parameten Cimial «-Schedule bagen---
Pre-test parameters - Loop aumbser: 1
. ’ FP Run t level Level 25.00%, dunaton 00:0010 [0
est prafile [zart Recoring [l veveso.00%, dustion o000 T
FLMAE lirnits Stop Recarding Level 75.00%, duration 00:0010 [T
Ruri schedule Level 100,00%, duration 00:0500 I |
Limit channels User defined events End loop

Load from bbrary || Save o library |

Config. library =

Loop Times

Loop times:

BE
MNote: Define the number of locps that you
want to execute.

ook

. Goneel

i

| Time and Level T *x
Schedule duration: B sor oooo:|  os: 00 (HH:MM:SS)
Target level [3%): 10000

Manual level control cptions
Marual control uses commands like "Level up®, "MNext entry”, etc.

& Manual contral: schedule duration timer begins once the level
is manually increased to target level

Initial bevel (%)

000E]

ek o |

Start a loop: Adds a new loop to the schedule - EDM will open a prompt for how many times to loop.
Double-click on an existing loop number to edit the number of times for that entry.

Run at Level: Adds a new entry to run the test profile at a specified level. Schedule duration must be
specified, as well as level as a percentage or dB of the target profile.
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Input Channels

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 | Setup | Control View Layout Tools
Ctrl+T

-
m
i
b

2l ¢ Test Configuration

New Engineering Units

[ Input Channels Ctrl=I
BL  Mesasured Signals Ctrl+=M
=]
M

Y

Input C

T

Test Group Ctrl+Shift+G
Test Sequence Ctrl+-Q
=" Black Box Setup Ctrl<B

Channel Type

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.

On/Off Channel type Location ID

]l 8 On || Control ~ 1Ch1

| @on} Monitor v |ch2
Monitor ~ .
Monitor v
Monitor g .
Monitor ™ .
Monitor v
Monitor v .

Measurement Quantity
Defines the physical unit that will be measured by the sensor connected to the channel.
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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-
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
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Sensitivity Input mode

100 (mV/g) IEPE

100 (mV/qg) IEPE od

100 (mV/g) e |
AC-5ingle End

100 (mV/g) DC-Single End |

100 (mV/g) AC-D!ffEfEﬁt!M
DC-Differential |

100 (mV/g) In-Line Charge Convert

100 (mV/g) External Charge Ampl!f!
External Charge Amplifi

100 (mV/g) xC-

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.
2.
3.

Press the Connect button to connect to the controller.

Press the Run button.

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.

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

. The test is now running
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