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VCS Shock Testing

Create New Test

To create a new test, first open up EDM. On the VCS Start Page, select Classical Shock under the
Create a test tab.
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The New Test Wizard will now open up. From here, select Classical Shock 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.
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VCS Shock Testing

Shaker Parameters

Control panel

Offline

iRl

Pause

Save

Level (%):

Ctrl RMS (V):

Drive Pk (V):

0.0000

Target RMS (V):

Click on Edit Parameters and enter the information from the shaker specifications. This is important

for the safety of the shaker and testing unit.

]

Shaker parameters

Shalkeer parametens

Test parametens

Pre-test paramelsrs

File dirscton

savel Retording setup

Config. library

-

Shaker indormation

Manufacturer
Shaker nam
Payload mass

Fixture mass

Actual shaker limits used i this test

Foros pesk

Accsaration paak

Max. valocity

Max positive displacement
M. regatve didplad émril
Shaker crientation

Mas. divi voltage paak
Melin. drive frequency

Max. diive fregisenicy

Shakes meaving s

022086 Ib

o b
10002 LBF G5
wg &
1,778 mis KIS
635 mm Kf
635 mem 8
‘erkical
0w
1| Hez
2500 Hz
44052 | 1k

Mote The parameters kcted above ane for reference anly. Click *Edit parameters” to view or adit shaker paameters. The acceleration
it |5 adjusted by the folloming facton

Actual Acc, = Men| Shaker param. Forge | (Armsture mids + Payload mass + olber masi), Shaker param. 82 )

Maw. drive frequency should not be s=t too high, the recommended range withan 10240 Hz

Edit parameten:

Load from brary | | Save to library | | Import manutacturer shaier ist| Export manufacturer shsieer list| import defautt librang

Cancel
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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,.55.5.5?&
Sine Max, Force Peak (LBF) 2205 MEE Sine Max, Acc, Peak [g) ?55
Shock Max, Force Peak (LBF) mnng Shock Max. Acc. Peak (g) EQE
Displacement
Max, positive displacement [mim) 5.35 EI Max. negative displacerment (mm) 8 35§
General settings
Max. drive voltage peak (V) 1 ulil Max. velocity (m/s) 1 _T,.'Ei
Min. drive frequency (Hz) i lil Max. drive frequency (Hz) Egmi
Shaker orientation Vertica |E|
Shaker moving mass
Armature mass (1) 0.4409245 %] Header expander (Ib) I 0=
Slip table (1) k4 = Drive bar (Ib) b o
" Calc. acc. 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 + Payload 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 The analysis
parameters, pulse interval, output drive voltage limit, and abort sensitivity settings.
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@ Test Configurations for DemaShock [Shock] 7 b4

Test parameters ® || Average niterval betasen pulses

AR
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o5t paRMEtEn rred limit (Valt Pl vl chamging incrernent (%)

130T Advanced settings

Pre-test paramebers =

Abort semsitivity
= 8] + Custorize
e 00 0.40
ur schedule Mok sensithe ey sensifive
Praportson of control(l) points allowed outtide of aban lmits G0.B0%
v/ Recording setup Open loop sensitiity 34.00%
- . Cisplacement limit tolerance ratio 1.60
1 g5
Lummary
Block Ti5iee = 064 s / 4096 dl = DOM0156LS &
Sampling rate (fs} = 6400000 H Frequency range (fa) = 2500.00 He
[T
Config. library = oK Canesl

Interval Between Pulses: The time period between successive pulses. The value should be large

enough for the system’s response to dampen out after a pulse. It is effective when it is larger than
block time.

Interval between pulses (s)

Test Profile

The Test Profile page is where the pulse shape and time characteristics are set. The window is divided
into three sections: the top shows a plot of the pulse shape in acceleration, velocity, and
displacement units. The bottom left has settings for the pulse parameters, and the right has settings
for the compensation parameters and comparison to shaker parameters.
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@ Test Configurations for DemaShock [Shock] 7 b4
U=t —— = | ' ] [ —T Accsteration mas [ | | [—= vesoey
Shakiar paraFHET . 1 1
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Fre-test parameters 3
Test profie B
SRS analysis !
]
Shiock abort limit r
Lireit chanrels 2 3 H L ]
Bur scheduls o | i i | i Tirren {frii a2k ]
=11 & a B f0 15 22 4 Tiree: (i |
Event sctions
File dirschory | Pulse paramatars | | Cowmpersation parsmieters |
Save/Recording sebup Pulse Type Compensation type | Sralcer imits |
Output s=ttings Hah-sine - Redesh | (| Pre.post =| | Pas, displacemant: £.35 men
Amplitade ig Fulse widthims Compensation pulss type Heg. dizplacement: £13 mm
5.000000 = 1100 || Displscemenoptimum || |[VeEtooty 1778 mis
o Arewl
BMam pulse Eails - Fre.puise height) S
— ||Force: 10002 LEF
200~
» MIL-5TD-810F ML-5TD-S10H =
Prrl-pudia hesghli®e) | Real mansin v |
150 B5E8 MIL-STD-202F 15005 U vel: 629108 mis 15% &
Min Vel 013184 m/s 7% B
IEC 600S8-2.27 Customized et e - <
Max Dispe 2AZ55 mi 33% o
Cwarey shasioer limits
Min Disp: 25058 men 3% ﬂ'
Max &cc5 g 10% /]
Pre pulse tail] =1 Min Ace: 074031 g 1% o
Max force: 33069 LBF 3% o
Post pulse taii[) T.
I
Load Fom Iy | v 1o librery|
| Canfig. library ..| oK Canes

Pulse Type: Pulse Type is the shape of the main pulse. The options are half-sine, terminal-peak
sawtooth, initial-peak sawtooth, triangle, rectangle, trapezoid, and haver-sine. The shapes have
different frequency characteristics and are suitable for simulated different impulse conditions. Many
testing standards specify the pulse shape to be used.

[
| Pulse parameters ]_

Pulse Type

Half-zine -

| Triangle

Half-sine
Terminal-peak saw tooth
Initial-peak saw tooth

Rectangle
Trapezoid
Haver-sine

1™=J% -m~>m"n

Amplitude/Width: Amplitude sets the peak acceleration value of the pulse. Pulse width sets the width
of the pulse in milliseconds. Narrower pulses have greater high-frequency components.

E ans .
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Amplitude (g) Pulse width(ms)
5.000000 = 11.00

Pulse Tails: Main pulse tails are the compensation tails described below. The time length of the pre-
and post-tails can be set according to five standards: MIL-STD-810, MIL-STD-202F, MIL-STD-810H, the
ISO 8568 mechanical shock test standard, and the IEC 60068-2-27 mechanical shock test standard.
They can also be set to custom lengths as a percentage of the main pulse width.

{ Main pulse tails

® MIL-STD-310F MIL-STD-810H
ISO 8568 MIL-STD-202F
IEC 6D0B8-2-27 Customized

Pre pulse tail(%)

Post pulse tail(3) (=]

Min/Max Values: Real Max/Min Value table, the characteristics of the pulse are shown and compared
with the shaker limits. Each row has an icon that is either green if the associated pulse characteristic
is less than 50% of the shaker limit, yellow if is great than 50%, and red if it is 100% or over the limit.
Before starting a shock test, all these icons should be green or yellow.
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lf Shaker limits |

Pos. displacement: 835 mm

MNeg. displacement: 635 mm
Velocity: 1.778 m/s

Acceleration: 50 g
Force: 100.02 LBF

Real maﬂminvalue]l

Max Vel: 0.23109 m/s 13%
Min Vel: -0.131%4 m/s 7%
Max Disp: 24255 mm 38%
Min Disp: -25036 mm 39%
Max Acc:5g 10%

Min Acc -0.74931g 1%
Max force: 3.3069 LBF 3%

SLSASISISISTS)

Run Schedule
When a test is run, it executes the entries in the run schedule. These entries define test stages at
certain levels and durations.
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@ Test Configurations for DemoShock [Shock] ! b4
Run schedule L | ——— | _ — | Schedute |
Shaker paramaters — ; ||:;||~_ erviry| | Remowe entry |I:'ub-e- Dizabrl= er‘.r,'ll'-1o~':l.l|:||"-':-.'! down [Mm 'l
Test parametens [—— - Schedule -
et = Losaps mmirm b 1
re-test pammeters Level and Pulses Level 50.00%, Pulses? ST
Test prafile Irnvert pulse Level 75.00%, Pulses 2 ST
SRE analysis Start manual output control Level 100.00%, Pulzes 100 [
Shock abort limit Seart Recording End loop
Limmi® chanres Seop Recarding My Report [Create report)
Rur scheduls
Event sctions User defined events
File dirsctory Iy Report
Save/Recording setup Flash Screen and Besp
Cutput settings Save Signals to PC
Templates
Incremental ramg bevals

Load from bbrary || Save o library |

Config. library =

Pulses and Level >
Pulses: 100}
Level (3); 100.00%

ok g

Level and Pulses: Level and Pulses output the set number of pulses at the set level, given in percent.

Inverse Pulse: Inverse Pulse will make all subsequent pulses inverted.

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.
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ineering Data Management - VICS Enterprise

Test | Setup | Control View Layout Tools
By @ Test Configuration Ctrl+T
New Engineering Units
4= EE Input Channels Ctrl+|
' P& Measured Signals  Cirl+M —
ut
: (2] Test Group Ctrl+Shift=G LSCL
B, 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.

Ony/Off Channel type Location ID

B On | | Control ~ ICh1
@ On | Monitor v ICh2
Monitor
Meonitor |
Monitor .
Monitor .
Monitor

[— | —

Monitor |

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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