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RELEASE HIGHLIGHTS

Shutdown Protection System

Cl Spider systems featuring a digital input and output (DIO)
interface along with EDM VCS software compatibility can run as
a shutdown protection system. The main purpose of this function
is to act as an independent hardware system to protect the shaker
system. It can send out a shutdown digital output signal in less than
10 milliseconds based on various signal trigger conditions. It also
includes various tracking filters that are identically implemented in
the Sine controller.

Sensor signals
Shutdown < | Shakerand
i uuT
Protection
System Control signal
r Y
A 4
COLA . . Drive
¢ Vibration | Power
Digital controller amplifier
igita
Qutput

l 1 1

Shutdown protection using unfiltered data

Uses time data acquired from sensors to detect if a threshold is
exceeded and sends a digital output signal. It is typically useful in
scenarios where the harmonics of the driving frequency potentially
causes the overall vibration amplitudes to exceed acceptable limits.

The reaction time between the first time-domain data sample
exceeding the threshold to the time of sending the digital output was
determined to be about 7 ms using this approach for the shutdown
system.

The reaction time is extremely quick and is less than 10 ms for
any channel. This approach is extremely advantageous when the
overall vibration or the vibration peak needs to be limited.

Shutdown protection using filtered data

For applications involving a comparison of amplitudes for only
the driving frequency, a tracking filter is required to filter all other
frequencies around the driving frequency.

PAGE 4 |EDM 11

Proportional Filter
The bandwidth of the Proportional Tracking Filter is proportional to
the driving frequency. It is the fastest filter at any frequency range
and has operational capabilities down to drive frequencies of 1 Hz
with minimal delays.

A major advantage of the Proportional Filter is very high attenuation
at harmonic frequencies. Considering that the harmonic frequencies
are the most dominant frequencies during Sine vibration testing on
a shaker, the Proportional Filter is the most ideal filter type to yield
quick and accurate results.
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Figure 1. Frequency response of the 100% Proportional
Filter with a center frequency of 100 Hz
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Figure 2. Time delay between when a square wave with a 100 Hz
frequency exceeded a frequency-based limit (green cursor) and
when the Spider-80Xi’s digital output was triggered (blue cursor).

Fixed Bandwidth IIR Filter

The primary advantage of a Fixed Bandwidth IIR Filter is that the
bandwidth is constant at all frequencies. If resonant frequencies of
the DUT is a major concern, it is ideal to use the Fixed Band IIR
Filter instead of the Proportional Filter because a smaller bandwidth
at high frequencies can significantly attenuate the response due to
resonant frequencies. As in the case of any IIR Filters, the reaction
time is inversely proportional to the bandwidth of the filter.




4BV i0-peak) |=——_100HZ 2nd Orcler Fixed 10Hz Bandwicth IR Filter

50 Freqeeney (Hs)

Figure 3. Frequency response of the 2nd order 10 Hz fixed
bandwidth IIR Filter with a center frequency of 100 Hz

The 2nd order filter has a reaction time around 80 ms and the 4th
order filter has a reaction time around 130 ms.

Fixed Bandwidth IIR + Proportional Filter

The Fixed Bandwidth + Proportional Filter is designed so that the
harmonics attenuates significantly while keeping a fixed bandwidth.
Thus, the filter is extremely effective even down to 1 Hz in effectively
eliminating the harmonics while keeping a fixed band at high
frequencies. The reaction time is within milliseconds which makes it
ideal for all applications.

BV (0-peak) — 100% Propodional + 2nd Order Fiooed 10H2 Bandwidth IR Filler

-100 Froguency (Hz)
= 1 00 200 300 a0 500

Figure 4. Frequency response of the 100%
Proportional + 2nd order 10 Hz Fixed Bandwidth
IR Filter with a center frequency of 100 Hz

Users can observe that the filter preserves high attenuation at
harmonic frequencies while keeping a fixed bandwidth at high
frequencies.

Driving Frequency Reaction Time
10 Hz 142 ms
20 Hz 104 ms
50 Hz 92 ms
100 Hz 86 ms

Reaction time using a 100% Proportional + 2nd order [IR 10 Hz
Fixed Bandwidth Filter
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The Fixed Bandwidth IIR + Proportional Filter resolves the Fixed
Band IIR Filter issues by working effectively down to 1 Hz without
increasing the reaction time at high frequencies.

Advantages of Fixed Bandwidth IIR + Proportional Filter

The Fixed Band IIR + Proportional Filter is ideal for any application
with a sweep range down to low frequencies such as 1 Hz and a
narrow passband is required at high frequencies.

If a Fixed Band IIR Filter is used, the bandwidth selection must
be very small which makes the reaction time a matter of seconds.
However, in the case of a Fixed Band IIR + Proportional Filter, the
reaction time is very small and requires milliseconds even for very
low driving frequencies while the reaction time is the same as the
Fixed Band IIR Filter at high frequencies.

Thus, the Fixed Bandwidth + Proportional Filter works effectively
where traditional analog tracking filters fail to work.

Filter performance comparison

. Reaction Harmonic .
Filter Type Time Attenuation Bandwidth
Excellent at low
. frequencies,
P | Excell Excell
roportiona xcellent xcellent Acceptable at
high frequencies
. Not ideal Not ideal gt low
Fixed Good at low frequencies,
Bandwidth IIR . Excellent at high
frequencies .
frequencies
Proportional
+ Fixed Good Excellent Excellent
Bandwidth IR

In conclusion, assessing the endurance of a device through shaker-
induced vibration is a widely used technique that poses potential
damage to the Device Under Test. The implementation of a
secondary shutdown protection system is crucial to mitigate the risk
of substantial damage.

The Proportional Filter is the preferred method of implementation
due to its very short reaction times.

In scenarios where a narrow band is required at frequencies higher
than 100 Hz while operating effectively at 10 Hz or lower, the Crystal
Instruments Fixed Band + Proportional Filter provides optimal
functionality as a shutdown protection system.

Sigma Clipping is Improved by Intelligent Clipping
Algorithm

Sigma Clipping limits the peaks of the drive signal distribution based
on a factor of sigma. Starting from the 11.1 release, it is improved by
an Intelligent Clipping algorithm so that the loss in dynamic range
of the control is minimal. The algorithm also massively reduces (-40
dB) the amplitude of high frequency content to the drive signal. This
comparison is with respect to the drive clipping algorithm used in
our older implementation.

Improved Dynamic Range

A dynamic range of a controller is a measure of the maximum and
minimum value that can be controlled simultaneously. To expand
further, consider Figure 1 below. With the intelligent clipping method,




the dynamic range of the drive signal (measured by the presence of
a notch between 300 Hz — 700 Hz), is 30 dB better when compared
to the drive signal with a sigma clipping value of 3 using the old
method.
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Figure 5. Drive Signals Auto Power Spectrum

Reduction of high frequency component to the signal

The consequences of limiting or hard clipping the peak values of
signal are the addition of high frequency components to the signal
as shown in Figure 2. This is a huge drawback considering the
resonance frequencies of the DUT could fall in these high frequency
contents and potentially damage the DUT. The intelligent clipping
algorithm reduces the amplitude of high frequency content of the
drive signal by 40 dB compared to the old algorithm.

[@vrm 071 — Sigma_3_Old Clipping |
—— Sigma5s
-109.68 —— Sigma_3_New Clipping
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Figure 6. Drive Signal Auto Power Spectra to
show high frequency components.

Signal Viewer

Signal Viewer is a lightweight standalone software that displays
signals acquired by Crystal Instruments’ products. It is an .exe file
and does not require installation. Simply run the file, and it provides
the same user interface as EDM, along with the signal display and
report builder features found in EDM.

Import and Display Signals
A main feature of Signal Viewer is to display signal data generated
by VCS and other EDM software.

Signal Viewer provides users with a default view of the left side and
the Data Files panel. Users can click buttons to open and remove
files. Atfx files can also be imported here:
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The files will open in the panel and can be expanded to display
the internal signals, including time and frequency signals. Users
can display these signals in the open chart window by dragging the
signals into the view. Alternatively, right-click the chart window and
select the “Add/Remove Signal” option:

SV S, S —

Users can also open new tabs and name them accordingly to
organize displays:
E Frequency Signals

Report Signals

As provided in EDM VCS, users can create reports for signals.
However, in contrast to VCS, Signal Viewer does not have any tests
or runs. In this case, Signal Viewer allows users to report signals
directly, and the program will gather possible test and run information
from an imported atfx file. Report templates can be exported from

VCS and imported to Signal Viewer. Users can also report displayed
signals, measurement status, channel status, and other details.

| -'T' =] Time Signals

Open the report menu by selecting “Report” from the top toolbar and
then click “Report Templates” from the dropdown menu:

‘ Signal Viewer
File View Layout Tools ﬁeportlﬂelp

Data files User Defined Template ]

Open * Remove Remove My Report

4. §1G0001 7/12/2023 2
‘ &4 Time Signals ! Report Settings

| §lnn BlockiChT) I

From here, users can create and modify Report Templates in order

to create a custom report. Or use the default “My Report” option for
quick results.

! ReportTemplates —




Click the “Generate Report” button in the bottom right of the menu to
create a report. A menu will appear before the report is generated.
This is different from VCS, which automatically generates a report.
Signal Viewer will provide the following options:

Customm vemplates | epo] oyion, Report Buldes preview
© | Tempiace My Report =] | Thie sectlon (SHGE201)
Report tuskle | Loge|Fag| Uses notes IG0001)

| Detauit drectoy  C\Userr MK srolilic, [Rrowes

Hepest name 111187478 pat

Shaker specs
Spiter system setting (IG0001)
Spider gyetem coniy

Channel eabisratien

Channet calibeation

 —
Ll DR Bwerpen!| Pegae

Users can rename the file, choose a different folder, and change the
template if needed.

Users will see two options:

1. Choose the Signal file(s) to report

2. Choose a run log (.origlog) file to report

The first option is necessary if no signal files are loaded. The menu
will not open, and the user will receive a message to import a signal.
The second option is only necessary if the user is reporting the Run
Log in the selected report template.

To change the export format or file, click over from “Custom
templates” to “Report settings” in the previous menu:

Repert Cptons 7 x
a

Cusstim temptetes  Repeet wettingn

Browse

Report file farmat

Open XML Creste report in Open XML format, which can b read by mamy ciice suites (reccmmended]

- FOF Crests rpert in ddels BDF

M5 oftice  Crase o in Microsalt offics faemat

Tt bt wi

Signal style
Pt siggraly in different [ types Ering sigrals in black anc white

Signal line width

150 ®IEX3RX

Filter Data Files
Signal Viewer now includes a new filter for Data Files.
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Click the Filter button in the top right corner of the Data Files panel
to open the Filter Panel:

Data files n
Open * Remove Remowve All o
Filters |Clearall
Date from 11/2/ 2023 E
Date to 11/2/2023 -]
Signal Type | Time Histor -]
Search

[ M0 SIGO00T 7/12/2023 2:02:42 PM

[~ AR SHG0003 7/12/2023 2:03:12 PM

[ M0 SIGO005 7/12/2023 2:03:40 PM

[ 000 SIGO002 0/21/2023 12:23:26 PM

Users can filter the signal files according to a Start Date and End
Date. There are also options to filter the Time and Frequency signals
by Signal Type and a Search option.

The features allow users to easily filter results for search and
display:

Export Data Files
Users can also export data files for external use.

Inside the Data Files panel, right click on any Signal file and select
the “Export” option. Several file formats are available to export the
signal data:

Data files ] |T_,-
Open = Remove Remove All B ((si

[ 8000 SIGOOOT 7/12/2023 2:02:42 PM
[ 110 SIGOO0Z 7/12/2023 2:02:12 PM
[~ 81 SIGOO0S 7/12/2023 2:03:40 PM
... 1000 SIGDOOZ 9/21/;

4o 55 Time Signals Signal Details
~ Jan BlockiCh? Export
-4 Block{Chi  Open in File Explorer
a0 Block{Chs i
« |27 Block(Chay
«[ns Block(Chs)

Executing OMA Using Time Stamp Technology on
Multiple CoCo Devices

The handheld CoCo conveniently and accurately records
measurements in the field. Its rugged system features a compact
display for quick, easy, and accurate data recording and analysis.
This powerful hardware system combined with patented GPS
time synchronization (time accuracy of 100 ns) technology and




Operational Modal Analysis can be used to study the dynamic
characteristics of large structures, such as bridges and buildings.
The testing plans and the 3D model geometry created in EDM
Modal can be transferred onto multiple CoCo devices to acquire the
ambient vibration responses. The GPS time stamp technology will
assistin synchronizing the measurements carried out simultaneously
on the various handheld systems. The EDM Modal software will
post-process and analyze the data to provide the modal parameters
of the test structure. This robust workflow provides a seamless
integration of the operational modal analysis process.

= —

EDM Sulware L] EDM Sallmars

Uipload the Testing plans Emecube M surements
ba Coda-80K —_— on Structurs

Prat-Froe 55 Meas L remants to

Caloubate all spectra

ol |

-
Porform Cusve-Fltiing
Ao Mool meies * o Obrtain Modal Parameters
-
== _" =
r "
| ™
Db Sufware | . EDM Sl s

Data File Browser

This is an independent application developed at Crystal Instruments
to help users select saved recordings and signal files from their
PC. The application is available by default when EDM / PA v11.1
is installed, and the user can find it while importing a recording or
signal as a source file. It indexes the file system for all recordings
and saved signals to display it on the User Interface as shown in the
following figure. Basic information such as name, time, and date of
the signal saved, etc. is displayed when the cursor is hovered over
a recording.
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The key pain point addressed with this application is to prevent
users from searching through their file directory for a recording.
Instead, users can simply locate the recording in the Ul as shown in
the preceding figure and drag it into their source files list.

Spider runs as Power Stabilizer System
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New EDM CoCo Mode
The user interface is redesigned to function more intuitively.

Control Multiple Units
The software now provides a straight-forward method to switch
control among CoCo and GRS devices.

@ GRS Host

Project Setup Contrel View Layout Tools Upload/ Dov
: ! &

- Mew Project Add Query Manage Queries Sensor Library - Re
|CoCo List 7 |

Add Remove Met Colo - Project (GRS & CoCol -

4.8 CoCo -
- ¢ CoCo-80x_4183040 2
CoCo-80x_4200640
a —oto-/0x(2. 2T 4273472
-T2 My computer
L.__J Desktop

li- & edmtesting

I’ »} Documents
I ==
[ D\
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Batch Operations

It can become tedious to upload configurations and download data
with multiple units deployed. Batch operations is a robust solution
that allows users to upload and download files simultaneously from
multiple devices, streamlining the data management process.

Note: if the CoCo iis not detected, a task is automatically created and signal data will be downloaded when the CoCo is
detected, Select the CoCo modules from the project. All CoCo medules added in this project are displayed below.

Select| CoC° Serial P address(if Detection Downlead signal data to CoCo
name number detected) status Host

[ CoCo-70x(2.2.1) 4373472 Mot detected | Download |

[0 CoCo-80x 4200640 Not detected | Dewnload |

[ CoCo-20x 4183040 192.168.0.102 Detected ( Downlead |

4| Skip existing files in the local directory.

Selectall || Clearall || Refresh | | cancel || Download signal data from selected CoCo

Time Stamped Signals

GPS time-stamping technology is introduced to the CoCo systems.
When the time accuracy of a sampling clock demands millisecond
resolution, the digital input paths of the data acquisition system,
especially its ADC, must be designed with control from a more
accurate time base, such as GPS or IEEE 1588 PTP (precision
time protocol). This newly implemented time stamping technology
allows users to synchronize measurements from separate CoCos to
perform spectral analysis, among other signal processing functions.
Users can view time stamped data on EDM CoCo DSA and
synchronize multiple time stamped datasets using Post Analyzer.

‘.H“‘l—i
Before Synchronization:
(MergedSig_ch 1.MergedSig_ch2) x
1" —— chi1_Trigger —— MergedSig_ch1
| —— ch2_Trigger — MergedSig_ch2
165 -
1.60 -
—
155 - 4
150 -
145 |
| , . . Date Time,
= 4:19:51.342 4:19:51.343 4:19:51.344 4:19:51.345 4:19:51.346




After Synchronization:

[ (MergedSig_ch1,MergedSig_ch2) X
o —— chi_Trigger —— MergedSig_ch1
—— ch2_Trigger —— MergedSig_ch2
165
160 - B
155 - 4
150
i ; ; } ; ; Date Time
@ 4:18:51.340  4:19:51.341 419:61.342 4:19:51.342 4:19:51.343 4:19:51.343

File Viewer
The new file viewer design provides a cleaner interface to locate
and manage files on the CoCo and GRS.
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Encryption
Users can encrypt SD cards with EDM software.

SD Card Encryption Settings X |

Drive name : E EI
Memory : 116 GBS 116...
Encryption status: Disabled

Arbitrary Waveform Editor

Users can now create or edit waveforms with the CoCo-DSA
software. Easily upload waveforms to the CoCo and generate a
custom signal through the output channel.
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Sensor Library

A new sensor library allows users to download and upload sensor
characteristics to the CoCo.
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New Blade Fatigue Testing Features

Blade Fatigue Testing was initially introduced in the EDM 10.0
release. Since then, Crystal Instruments has received feedback
from several users recommending improvements. Our team
attentively reviewed their suggestions and implemented the
following enhancements.

1607|3008 \qez?zzsiluﬂmzzaﬂ
00000]2.000 30000 oo
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Configure Control Channel for Sweep and Dwell in One Place
Configure separate control channels for sweep and dwell within the
same input channel table. Eliminates the need for manual updates
before each sweep or dwell operation.

T et Charet e BFT_2m 3 (VESBITY >




Configure Profile for Sweep and Dwell in One Place
Preconfigure distinct profiles for sweep and dwell to eliminate the
need for manual updates each time before performing either sweep
or dwell.

o Tosz Configorationt for DFT_Bch 5 [Blade Fatigus Testing] TR

Teat profie < || pesic 362319 | Scabeprotse| Shaw sraer limits Acc/NelDigl

[ —

Toahs; o

Test parameters
Test protte

Check ageing shaikes

Run schaduls

Search resonant frequensies T

Lamn channels 36 bl

Swear @ Dwell eifem—

Same as sweep peofie
Save/Racoiding peip et row || Delete roow | | Appand eow | Clast tabie

[ ———

Cutput seings Frequency | Acceleration Velocity | Displacement High abart | High alarm | Low alam | L
He 3 s mippy | e e a8 a5 )
N N O I o505 o e~
2 m asa 31 1atih (2 - 3 A 5
& ez Configurstiont for BFT_Beh 5 [Riads Fatigus Tecting] T 3
Teat profie < | pesic 53 5 Sharw sraer limits |
Shaker pasmatr: Ty -
Test parameters f
Test geulte i -
Check ageing! shaier — — — —
Run tcheduls - XN TN P >
3 L] "o ) 0 0

P —
Insert || Debene | Rt v | Chaae eable|

Frequency | Accelerstion | Weloeity | Displacement
He i oo gk | S Epe

| |mpsenuper prckile = ¥ s Loghtag
High sbart - High alam - Low alarm.
a8 - L

Manual Search, Automatic Search, and Adjust Dwell
Parameters during test

Dwell frequency, target peak, and target phase can be adjusted
before initiating the dwell and tracking process, as the resonance
identified during the sweep may not be accurate enough,
necessitating manual adjustments.

Additionally, this feature allows users to manually search for
resonance if the automatic search during dwelling does not meet
expectations.

Users can update certain dwell parameters in the Advanced section
while a test is running in case the original schedule does not align
with the test requirements after initiation.
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Readout for BFT
A swift and customized numerical display presents essential test
status information.
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Dwell Table

Keeps records of necessary information for each dwelling frequency.
Each record can be saved periodically or when a resonance
frequency changes. The table can be exported to a file.
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4-Shaker MIMO Random Control
MIMO Random now includes 4x4 (four shaker configuration) control.




NEW FEATURES

New Features in EDM-VCS Vibration Control Software
More User Notes in Checklist and Reports

User Notes are more prominently featured in the Checklist (before
running a test) and reporting feature. Additionally, the Run Folder
name can be set according to the input User Notes values.

User Notes Settings x

User notes

Insert || Delete || Append || Moveup ||Move down|

A Field label | In run folder name? |
1 UuUT [m]
2 |SN A
3 [Axis [¥i
ok cme
Spider Check List ? %

Please confirm the following critical parameters for this test:

Profile Schedule test
ltem Parameter
Shaker name Sentek Dynamics L...
Payload mass 0.221b
2000.00 Hz Target RMS 1001 g
Level 0.00dB, durztion 00:0500 Maximum level 00068
Total test duration 00:0530
Drive limit 5.00V
Sigma clipping 5.00
Pre-test Input channels
Item Parameter Location ID Parameter
Pre-test mode Run pre-test with cenfirmation chl(Q 100.0000 (mV/q), AC-Single End
Initial drive 0.005V Ch2 100,000 (m¥/g). AC-Single End
Response level goal -20.00d8 che 100.0000 (mV/q), AC-Single End
Maximum drive 0TV ch1o 100.0000 (mV/q), AC-Single End
User notes Run description
|+ Field label Content Random/5N12345_X
uuT Steering Wheel
B osn SN12345
M Axis X
Testdirectony:  C\Users\Seott\Documents\EDM\Spider_VCS\Random Choose
® Create a new folder every run - Use the same folder for every run Check list

Run folder name:  SN12345_X L] Sequence number starts from: 3E|

Shew this window and wait for user confirmation.

| e [

Burst Mode in ROR

In VCS SORROR, users can modify RoR and SoR profiles.
Previously, there was a burst mode implemented for SoR profile,
where the tones would start and stop rapidly based on user settings.

Now, RoR Profile also has this feature. Simply open Config > RoR
profile, and scroll toward the bottom to the “Burst (gunfire)” section:
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New Features in MIMO/MESA Vibration Control
Software

CAN Bus support for MIMO and MESA control types

CAN Bus extension is supported in all MIMO and MESA control
types. This feature allows testing for automotive applications at a
new level.

New Features in EDM Dynamic Signal Analysis

Measure histogram, crest factor and Kurtosis

EDM DSA software can now generate histograms from time blocks.
Additionally, crest factors and Kurtosis can be derived histograms
and displayed in EDM.

Create Histogram Signals X
PC Histogram signals are computed on PC by using synchronized Time Block signals
[ Time Block | Signals
47 Select All Cl Histogram(Ch1) =
L@ Chi 1 Histogram(Ch2)
L@ ch2 £ Histogram(Ch3)
L@ cha . 1 Histogrami(Ch4)
@ che “lHistogm | ) ctgram(chs)
L@ chs 4 Kurtosis ] Histogram(Che)
L@ Che G| Crest Factor £ Histogram(ChT) m
L@ :‘ [ Histogram(Che) 1
@ Che Ol CrestFactor(Ch1)
" ze | | [0 crestFactor(Ch2)
] CrestFacter(Ch3)
) CrestFactor(Ch4)
[ CrestFactor(ChS)
[ CrestFactor(Ché) '
[l CrestFactor(Ch7)
] CrestFactor(Chg)
o Kurtosis(Ch1)
o Kurtosis(Ch2)
0 Kurtasis/Ch3) =4
Lo | o |




Histograms:

EDM DSA can now plot a live signal of Histogram from all input
channels. It gives the user control over the max/min range and
number of bins. This is computed on the PC and not on the board,
hence does not utilize any DSP resources.

T x
Bastinins T iy | s et 1 AP Do e ooy Rt (FRF) |10 S | B Frbapatendy Bt ]| P it s e st | D il g .
S ks [ O] o st syt
Sgralrame  Meare Sawn bt Sagraa coler = ™ Bes Delete | Save detinstion
» oo HismsgramiCR1) =] =] | 400 100 2500 W e
W Hetegmich) 5] =) | o g 0ig ] ® R
Probability Ddnsity " [—— s/G0152_Histdgram(Ch1)
—— SIG0155_Histogram(Ch1)
04+ —— SIG0161_Histogram(Ch1H

SIG0162_Histogram(Ch1) Crest factor: 3.685 Kurtosis: 2.276 Standard deviation(c): 0.998
5IG0155_Histogram{Ch1) Crest factor: 2.603 Kurtosis: 2.727 Standard deviation{o): 0.955
SIG0161_Histogram(Ch1) Crest factor: 3.036 Kurtosis: 2.712 Standard deviation(o): 0.999

Save time: 10/16/2023 4:06:58 PM
T T T T T T T Voltage iV}

-4 -3 -2 -1 o 1 2 3 4

Crest Factor and Kurtosis Time histories:

Similar to Histograms, Crest Factor and Kurtosis from each block
is measured on the PC and is displayed as a live signal. Users can
view time histories.

Mag CrestFactor T

T—— TimeHistory0183_CrestFacter(Ch1)
_Sau'e time: 10M7/2023 3:23:49 PM|

3.0

29 =

28

27

26

25 .

2.4 =

23
— 00:00:00
[y

Mag Kurtosis | ' " [—"TimeHistory0183_Kurtdsis(Ch1)
[Save time: 10/M7/2023 3:23:49 PM .

| | | | | Date Time
00:00:20 00:00:30 00:00:40 00:00:50 00:01:08.077

31 b i
20 ]
23
28
27 1
26 i
25| i

24 L .

23

1 | | | | | Date Time
00:00:00 00:00:20 00:00:30 100:00:40 100:00:50 00:01:08.077

b
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Spiders automatically run a test in Black Box mode after
powering on

All Spiders are now designed to automatically execute a test upon
powering on, if in Black Box mode. The test to be executed is
defined in EDM and uploaded to the Spider front-end.

p & tests can be uploaded to the Frant-End These tests can then be run in black-hax made, without a PC connected,

| Select Spider modute 2584858

{ Tests on the front end

Index | Mame Type Select | Estimated record fime Reecord to
1 Sinefeduct VLS Swept Sine) : A
2 AcousticControll VCS{Randor) A
3 Sinel VS Swept Sine) s
4 et VCSShaek) hra

Birfresh Uplaad test Diediese ll Delete selreted Chose
Upload selected tests to the front end to run in Black Box mode
Index | Name Type Compatibility Select
1 Strainl DSA(FFT) Compatibile i
Upload Move gp Move gown
Overwrite tegts that alrasdy avist on the front end c

Extend recording duration when multiple triggers are
received, or multiple limits are exceeded.

Numerous events can be linked to Start Recording commands.
In situations where a recording is in progress, the Spider can be
configured to ignore upcoming triggers/limits or instead extend the
recording duration.

Save/ReconBog i % | Mote: Saved signale <o
5 Recorded sgnals ¢

 When time s

Beow I
| Becosing optisns.
155 15et 000000 to record untl stopped by user of gysiem]

i recording Gures

ignore
When using circular resording. the number of chanels being recorded muss be a power of 2

[l MB | Recording length PR

i time sweam sgnals: | Record o Froni-Ind intemal sterage |~

vt time tigriale (Fesk/RMSRPM): PO ared frons mrat intemad stonage %

Winan peccrdad ba PO genseate Fls svary diy.
|
| #ite optam

Aute derwedisact data a1 the e of each tris =] format.

e Soides. @ nurnber il e igpmridedt 1 the Hlemame

R -3 Cante




Tripartite Response Spectrum
Display Tripartite Response Spectrum of acceleration, velocity, and
displacement.

Freeze Display Ctrl+)
Zoom back
Un-zoom All ]
Add Cursor/Marker »
Copy Cursor/Marker Values » |
Show Cursor/Marker Window i
X/Y Scale »
X Axis Format »
Y Axis Format 3 1
Spectrum Type »
2nd Spectrum Type » A
WE} Acceleration

Weighting Type | | Velocity
Add/Remove Signal D’%
Remove All Signals ripartite Response Spectru
Add All Signals Default
Report/Export Window » AVD Setup

(APS(Ch1)) } - x

L O AT

S —
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DSA - SRS Statistic Window Improved

The DSA SRS statistic window now includes a tolerance tab for
MIL STD 810 calculations and analysis. This feature calculates
the percentage of which a measured SRS is within the abort and
alarm reference limits as well as the degree to which it exceeds the
reference profile.

| Reference SAS x

Loghlsg 9 * —— HighAbori{l) —— Highalarmif]
Bhaxiba s SRI{CAZ) Max Feak 25 0416 g @ 400 00 Hx —— Profike(r) — LowaAlamir) )

&n |

. . Trequency 01|

s ™ = e
SRS Statistic Window x

Min / Max TDk;ﬂKr

Evaluate tolerances across all frequencies

® Custom frequency rangs: |DWE‘- 500005 He

Caleulate parcentages by peint count i‘_!

Exceed Within

Name. | oot i Within Abort
PesSRSICHY) 700 % 1250% 200%
NegSRS(Ch2) 6873 % 1875 % 37.50%

MaxiMaxSRS(Ch2) B00% 1’n% 750%

The percentage calculation can be based on the entire frequency
range or on a custom range. Right clicking the signal table allows
users to select certain signals of interest. Multiple signals may be
displayed on top of the reference profile.




New Features in Post Analyzer

PA -SRS Statistic & tolerance window

SRS statistic and tolerance window has now been added to Post
Analyzer SRS test. The SRS tolerance window is a feature that
allows the analysis of an SRS signal based on the MIL STD 810
proc lll. This feature calculates the percentage of which a measured
SRS is within the abort and alarm reference limits as well as the
degree to which it exceeds the reference profile.

| Refarance SRS x

LogMag g | i —— Highatorll)  —— HighAlarmif)
—— Frafie) LowAlarmi)
® L —— LowAboril) —— ManiSRSICh2),
=
=
=
oo b
o001
L " I Frequency (HE
— [ 100 e 10188
L
SRS Statietee Window x
Mhin [ Max IREETR
Evaluate tolerances across all frequencies
# Custom frequency range 1000f] ~ 100000 He

Calculate percentages by point count =

The percentage calculation can be based on the entire frequency
range or on a custom range. Right clicking the signal table allows
users to select certain signals of interest. Multiple signals may be
displayed on top of the reference profile.

SRS Statistc Window x
v Y
Svaluste tolerances across all frequencies
# Custom frequency range 1000f - 100000 He
Calculate percentages by point count |_-|
| Configure sgnais |
Exceed Within y
ti i profile Alarm Josi fko NegSRS(Ch1)
PhegSRSCNZ) woE 2w 0% MasSRS(ChT)
PasSRS(ChZ)
MaxiSRS(Ch2) 73T% 053 % 053 % NegSRSICH2)

[ masrsicha)

New General Features
Support 1V range on Spider-80SG/80SGi/80Gi in all EDM
Applications

Actions | On/OF | Location I :‘::w"’“"' EraIneES | encaivity Input mnde Ingust range
Bon |cm Vollage ol | 1000 (V) DC-Single nd | At -
BOn |Ch2 Vollage ol | 1000 (V) DC-Single nd | At -
B On |Ch3 Volage ol | 1000 (V) DC-Single nd | At -
BOn |Cha Wohage ~ | 1000 {m/¥) D<C-Single End = | Awne -
BOn |chs Vohage - | 1000 (i) DC-Single End = | Awitar -
BOn |Che Veltage ~ | 1000 (i) DC-Single End | Awte -
B On |ChT Veltage ~ | 1000 (V) DC-Single End | Aute ~
@on [cho Vohage ~ | 1000 (V) DC-Single End | aute ~
. @on |che Strain ~ | /A DC-Differentisl [ 10mV ~|
@on [chio Strain ~ | WA DC-Differentisl
@0on |chn Strain ~ |8 WA IDC-Dinu:nliuI
12 e @on [chz Strain ~ | N/& DC-Differential - | MimV
13 — @on [chi3 Strain - | Ni& DC-Differentisl > | 10mV
14 _— @on [chid Strain - | N& DC-Differential > | 10my
15 — @on [chis Strain - | Ni& DC-Differentisl > | 10mV
16 — o [cnis Strain 'h NA DC-Differentiol [ 10mV

MAJOR IMPROVEMENTS
EDM Vibration Control Software
Sine Oscillator supports up to 512 channels

Test Profile Tolerance editing improvement

Improved usability features for bulk editing the breakpoint and
tolerance values for a given Test Profile, applied in Random, Sine
and SRS Synthesis test types. Use right-click menu options such
as “Copy Breakpoints” / “Paste Breakpoints” or “Copy Column” /
“Paste Column”, as well as simplified CSV import/export flows.

@ Tast Configunabons for Random - Namal [Randsm] T x
|| mmig v meems
Laghlag g’ / e
swor
Ll
rocasn
-
m 0o 2200 ]
|mee | et s Appact s || i ae| || smpotihnatyse +|[Exper o B Tabte ¥ i Logiing
toeememngir 0 e z
Ouitput settings
Copy Seecien Cets =l =]
4 2000 4 L] 1 -3 ]
P secnscs
et R Bacen
et Row After
Dietete
| ittt < [=] Sopemit atcer
|
| Load from library | | Save o Sbrary |
Contg thenry | Cm

Report Builder improvements

Report Builder provides direct options to configure Title and User
Notes settings, as well as Measurement Status entries within testing
results. Reports can be generated directly from the Report Options
window.

| Bt || Duphcate || Remove || Doabie ||
= | Tie sextion
(-
Teskion resuts
Compotae Stplay
Hun intrmation
Bun kg

Test paramenens
Inprot channgly
Profile

Run schasule
Shakr ity

Limis chamnels.

| spides system enting
Channel cabbrasion
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Report, Report Builder (all app modes) to read in run log
(origlog) from file system:

After Signal Viewer was designed, it was decided to bring more
testing and run information over through the atfx files. This includes
the run log, which is taken directly from the run log in VCS while a
test is running.

This led to some issues, however, since the run log can become
very large for long runs.

Instead, the idea was born to simply take along the “.origlog” file
with the atfx file, and the log can be read separately from there.

Cancal

The best example for this is in Signal Viewer. When creating a
report in Signal Viewer for a specific signal file, since the run log is
separate, it must be chosen separately by the user:

Options Report builder preview

Title section (SIG TEST)
User notes (51G TEST)
Testing results (S1G TEST)

From there, clicking OK will generate the report with the chosen
word file(s) appended.

Template: My Repert 3

C:\Users\MCarroll\Do |Browse

Hemort e 15_50_07_647 P Composite display
Channel status

Other Improvements

Signal to report [atfx / .dat Active windows

® Select saved signal: SIG Active tab Sine Oscillator, added a frequency increment of 0.01 Hz and
Run information (2-2-2023 2-33-22 PM)

Run log to report (.onglo: Run log removed 100 HZ

PM.erigleg

@ Select run log file: 2-

Test configuration (SIG TEST)
Test pararmeters
nput channels

Profile

Ch1 Peak (g):

Drive mode:

Fun schedule

Shaker limits

(Wedi{eE] Ficed Frequency |-

Report, When EDM generates a report, the report contents Pk (m/s): PkPk {(mm}):
can be appended to the word file selected by a user
When generating a report in VCS or other, the user now has the 0.001 2 0.0009
option to choose an additional Word file to append to the end of the
report. This is for the convenience of the user and can be accessed Parameters ¥
in the Report Settings. Operations . | ~
In VCS, go to the top toolbar menu and go to Report > Report Drive peak (V):
Settings.
Fi2 1 01 o1 Q.001
Once the menu opens, users can select the option “Append selected
T P —p— Fi1 1 o1 o1 Q.001
l Report crastion —
Frequency (Hz):
m::,. =i F10 10 1 o1 oo
A Fo 10 1 01 001

| Cioen

Once this is selected, a menu will appear to ask which files to
append when generating a report:
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Memory optimization for Shock/TTH/SRS tests

Notes for creating a Vector RSS signal and an Overturning Moment
signal

Frequency domain | Time demain quanced limit ”Advanced setll'ngsu User-defined limit L
<) Summed channel () Vector RSS (@ Cverturning moment

Tirne limit mode: (@ High limit (<) Low limit (©) High/low limit (2 RMS

s s | Editsignal | Freq. imit | Freq.limit | Time limit

Overturning Moment Signal 7

Mote: Only channels measuring acceleration or force are supported,

Method: @ X Jv\

Signal name:
Location ID Tl ﬁ:ordinate :;:ordinate :'Iueaa:tl.lﬂr;ment
Chl O 10
O 1ooo
O

JFrequency domain u'l—lme domain quanced limit uAdvanced setlingsu User-defined IimitL
2 Summed channel @ Vector RSS (2 Cverturning moment
Time limit mode: (@ High limit (2 Low limit (< High/low limit (<) RMS

' Signal name | Editsignal | Freq.limit | Freq. mit | Time limil

Vector R55 Signal

| Mote: Only channels measuring acceleration or force are supported.

Signal name:

Included | Direction Measurement

x |
X
x
X

Import .wav files to VCS as a TWR profile
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Improvements in Random

The Ramp Up rate and Level change rate can be reduced to 0.1
dB/s to better support hydraulic shakers.

Level change rate (dB/s): 01 E

Pretest ramp-up rate

_ Slow ramp-up (about 2dBy/s) ® Fast ramp-up (about 20dB/s) ' Fastest (about 60dB/s)

For pre-tests, EDM will use the lower value between “Level change rate” and “Pre-test ramp rate.”
“Fastest”is not commeonly used - please confirm system connections and safety concerns.

Measure, display, and save Kurtosis of each input signal
Kurtosis over time of each input signal can be measured, displayed,
and saved.

[ (Hist_Kurtosis(Ch1)} x

Mag Kurtasis] —— Hist_Kurtosis(Ch1)

A A

2031117 Dyte Time

@ 00:00:09.535 00:00:29.535 00:00:49.535 00:01:09.535 00:01:35.934

Improvements in SORRoR

SoR/RoR RMS Limits support % or dB

Users can set the limits manually For Random tests inside the RMS
Limits panel in Config. This can be done using EU units, percentage,
or dB units.

SoR and RoR tests previously did not have this feature, and instead
only supported EU and percentage.

Now, SORROR tests should match this feature with a slight
difference. Since Sine and Random tones can be added to the run
schedule, the high limits may adjust accordingly. To adjust for this,
in RMS Limits, the percentage and dB values for high alarm and
abort are based on the overall RMS (including tones), and the same

values for low alarm and abort are based on the standard profile
RMS.




Control RMS limits during test

® Calculate based on the table
Enter manually (g)
Enter manually (dB)

Enter manually (3)

(g) (dB) (%)
High abort E| +) E| E|
High alarm E (=) E E
Overall RMS 2377

Profile RMS 1.001

Low alarm E (-1 E E
Low abort E| ) E| E|

As pictured in the preceding figure, with one sine tone and one
random narrowband active in the run schedule, the overall and
profile RMS values are different, and the high and low limits are
adjusted based on overall and profile RMS respectively.

SoR Advanced Profile should support “Limit format” dropdown:
In VCS SORROR, when configuring the sine tones and random
narrowbands, users can choose to use an advanced profile. This
allows users to define strict terms on how the tones and narrowbands
will behave.

Inside the Advanced Profile menu, users can now use the “Limits
format” dropdown menu to change the format of the limits. This can
be changed between dB, percentage, and absolute value:
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Improvements in Shock/TTH/SRS/Earthquake Testing/
Transient Random

Sine Sweep Entry improvements

Previously, in VCS Swept Sine, changing the profile may have
resulted in error if the new profile is outside of the defined range in
the Run Schedule sweep.

Now, the Run Schedule has an updated design.

Previous design:

Sweep Entry 7 X

Sweep entry type

@ Fixed range and time per sweep Fixed range and sweeping speed

Left frequency (Hz): SE Time per sweep: 0000k 05: 19 (HH:MM:S5
Start frequency (Hz): s[5 sweep speed: (Oct/Mir)

Right frequency (Hz): ZDOE Sweep#: 5

Initial sweep direction:  Up |z| Total time: 0000+ 262 36 (HH:MM:SS)
Level (%): 10000F]  Total sine cycles: 84400415

Hold sweep after target level reached,

ok | cancal
Updated design:

Sweep Entry 7 X
Level (dB): 0.00
Sweep range
@ Test profile (up) * Test profile (down) © Custom
Sweep rate

Time persweep  ® Sweep speed
Time per sweep: : HH:MM:SS)  Sweep speed: 1] ©ctmin
Sweep#: 2 Total time: 0000:  08: 38 (HH:MM:SS
Total sine cycles: 16446715]

Hold swesp after target level reached,

ok H Cancel |

The main changes are in the “Sweep range” section. Here, the user
can choose to simply sweep the profile up, down, or in a custom
manner. When the test profile is changed in Swept Sine, this option
will default back to “Test profile (up)”, so the user will not need to
change the schedule manually.

Improvements in Shock/TTH/SRS/Earthquake Testing/
Transient Random

Displacement assisted channel (in Shock/TTH/SRS/Earthquake
testing)

Add a displacement channel to enhance time waveform control for
Shock/TTH/SRS/Earthquake testing. This addition improves control
accuracy in both acceleration and displacement.




SRS Synthesis — Ul refactor and cursor support

Intuitive improvements to the SRS Synthesis page includes added
cursor support to view the shock response at a particular frequency,
as well as iterating on just that cursor wavelet.

| . Test Conbiqurasians fou SRS - Test Profils] [SR5] t i

SRS wrthesis -

Shaker parameien:

o W
L tervera Eace Rt || Mo -
o = g
o osor | Forwant ) |
Show shaket iits % Show selected wavalet Lalit [ femave |Cisakle Re-run

[ ——
Fornws sl

Faq) | 8L eyl Ampla)

;Connq.lﬁﬂ'y =| -

Includes the advanced profile of sine tone
If a Sine tone is enabled with an advanced profile, the profile table
and display are included when a report is generated.

= SOR-Profile*
Sweep-in-harmonic-mode:False«
= Tone-ID:-1+
Amplitude-
Use-advanced-profile:-Trug«
.
/A \
i
i A
1 vl \
! /
‘
_—
quency ion-| Velocity- i gi type- High-abort{ High-alarm-| L I L bort:
90 Hze 2.03943-g< 1.39243-in/s' | 0.00492472 in+) & 4dBe 3-d8< -3-dB< -6.dBe
] @ @ a Log-Log Const. Slopey] a @ ]
110:Hze 2.03943.g< 1.13926-in/s | 0.00329671.in<| & 4.d8e 3-d8< -3-dB< -6.dBe
@ @ @ & Const.-Ampl.< 2 L & 2
11Hze 5-9¢ 2.76792-in/s< | 0.00795745 in<| « 4die 3.die -3-dB< -6.dB
] @ @ a Log-Log Const. Sloped] < a @ ]
150-Hze 3g¢ 2.04526-in/s | 0.00434635-in+ & 4-dBe 3-a8e -3-dB< -6-dB
@ @ @ A Const-Amol~ @ A E @
151Hze 2.03943-g< | 0.829925-in/s+ 0.00174948-in| < 4-dBe 3-dBe -3-dB< -6.dB
Pk-(Q):-5 Ed High-Alarm-(dB):-3«
High-Abort-(dB):4 - Ramping-Rate-(dB/s):-3«
Sweep Parameters
Low-Frequency-(Hz): 90 - High-Frequency-(Hz): 157+
Start-Frequency-(Hz): 90 - Sweep-type:-Log (oct/min)«
Initial-Direction:-Up - Sweep-rate:0.9+
" Tone-ID:-2+
Amplitude-
Pk-(g):-2.7 - High-Alarm-(dB): -3~
High-Abort-(dB): 4 = Ramping-Rate-(dB/s):- 12+
Sweep-Parameters
Low-Frequency-(Hz): 200 = High-Frequency-(Hz):- 300+
Start-Frequency-(Hz): 280 - Sweep-type:-Linear-(Hz/s)~
Initial-Direction:-Uo - Sweep-rate:- 1+
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Improvements in Transducer Calibration
Measurement uncertainty at each frequency point

Calib. freq. response: 7 |L|'ve Signals ||Run Folders|
olerancelloRey " |14 Run2 1072672022 1:3825 PM
el s J [+ 44 SIGO002 10/26/2022 1:41:00 BM

[oiml=3 swp | i SIG0002 10/26/2023 1:35:00 PM
Measurement uncertainty: ||| [T TCS Uncertainty Table

Runi 10/6/2022 5:05:19 PM
Default Folder 10/6/2023 4:59:10 PM

Calibrating Freq. Response
with sensitivity 95.6 (mv/g)

G
G

Bl Frequency (i) ) g u it %) 18] Spectrum(Chi) it %) WChALF) L]
3 ) 0050079 001% 0050854 n01% o0k
4 £ o.10008 o.01% LEERH 0.01% o.02%
5 = [N 0.05% LoM06 n.08% o5

@ 1,000 om% 1008 0035 o.04%

i) 059385 00s% Lon17 o.08% [y
5 20 o 0.09% Lonrs .05 0.15%
5 500 0.7 003% 10083 0.03% 004%
9 1000 L 0.08% [EEEN .06% 0.08%
1 000 a9mm 0.00% 899773 ook n.ou%
[F 5000 L0004 0.05% Lazes o0 ook
1 000 1.0004 0.01% 10809 0.08% 0.08%

Improved Calibration Report

T d 1D

Manufacturer FCE
Model number 333830
Serial number 17414

ID number 18987GTH
Description & signle axis accelerometer for general purpose
Transducer specifications

Amp.range =514g
Resolution 0.0001 g
Resonant frequency 35,000.00 Hz
Temperature range =51~ 51 °C
Auxis. Uni-axial

Test

Lab temperature 24/°C
Lab humidity 40 %RH
MNote Description of test procedure

CALIBRATION CERTIFICATE

Madel sumber 333830 ‘Sensitivity @ 100 Cussomer.
Serial mumber 17414
Manufacorer  PCB Phase @ 100 Hz Calibmation date:
[r—— JasGTH Test level g Thae dace-
Description. A slgale axs Temperatune: T (152°F)
accelemmerer for
sescral parpase
Huidity 40 %kN
Phase
]
g 5
L
I
-0
10 100 1000 10000
Frequency (Hz)
Amphtude
=
£ 0w
T s
i
s =
10 100 1000 10000
Frequency (Hz)
Notes

Deseripsion of test proceduse

Unit condition uncertsimty 5% | Transducer
e Asmp. range

As Found: I tkerance.

Insalerance

Technician notes o
10951z Tenmp. range
1ol
Approval information 119204 Asis




J CALIBRATION CERTIFICATE L

Data table

Frequency (Hz) | Deviation %) Fhase deg. )
0 1221 i

0 1351 0458

40 L1y 0703

] [ T

o X e

0 1821 EE

) vl e

1000 0622 1121

0l -0 )

o0 2801 10539

) 6444 14.206

Display velocity and displacement at each measurement point and
compare to shaker limits

Insert rowl [Delete rowl [Append rowl [Importh)(port list ']
Frequency Acceleration Velocity Displacement
Hz g m/s mm (pk-pk)
1 10 1 0.1561 9.936
2 15 1 0.1041 4416
3 40 2 0.07804 1.242
4 50 2 0.06243 0.794%
5 100 2 0.03122 0.1987
6 200 2 0.01561 0.04968
7 500 2 0.006243 0.007949
8 1000 2 0.003122 0.001987
9 2000 2 0.001361 0.0004968
10 | 5000 2 0.0006243 7.949E-03
b 91 | 5000 2 0.0003902 3.105E-05

Supports Velocity Sensor Calibration with reference acceleration
sensor

Senwdnoty Input mesde Sensor |

i - [n
T LT

Flexible use of any two channels for the reference sensor and the
sensor under test

Sweep from one measurement point to the next. Avoid ramping
down and up.
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EDM THV Control Software

Temperature Channels can be assigned to RTD100 and
Thermocouple sensors respectively.

In the channel table, temperature channels can be assigned to
RTD100 and Thermocouple sensors respectively.

i Inps THV_PLE,F 7 E
e | [ | ] s <] I | | I R E
A Vinration Temperature Humigry

; an Cut=¥ 1

B | oaon | Shoredl e n | modutccre [ Metsurement | Dngiest] | inpitmnede: = Mez
v | FAon[comt_~|em Mzsein [cceeration - | t019716 gy [ ac-Siegie .~ |1  Jeoot
M| A On Monbtnr = fCR2 (M 2581130 [ Accrlerstion = [ AIGTIE fmibitfm 7]} [ - End v [N |2,
I WA >
4 Wia =
S I ~
Gﬂhil A e .}
L] M -
T 7
[} EdOn[contmt [T [y 163408 | Semperature - a i #rio0 = [ ~Jowa
1] A On [Monitor | Tp2 (M A0S [Temperature o [BE o P = =
N | 5 On | Menioe. v [T M) F01BM0E  [Tempersture = (Thermocoupie k|~ [Hia B
7 R A e L
3 WA A il L)

y w s WA “lws
l‘! Ly A WA
i) Na A o INA
" i WA m
w s [Ty ol

16 Additional Temperature Monitoring Channels
16 additional temperature monitoring channels with the new
chamber controller.
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EDM THV and EDC support Spider-101 v3

EDM THV and EDC have been updated to support Spider-101 v3
as a temperature/humidity controller and a temperature/humidity/
vibration controller.

Touchscreen
control panel
for EDC
| Connect
Chamber
Connect

Spider-101 v3

PLC
Temperature Measurement & Control

Humidity Measurement & Control




EDM running on PC

Ethernet Connection

<~

Chamber

>

Connect
Temperature Measurement & Control

Spider-101 v3

Humidity Measurement & Control

EDM running on PC

I Ethernet Connection

Ethernet
Connection

Chamber & Shaker

Ethernet
Connection

Spider-101 v3 Any Spider Vibration Controller

Temperature Measurement & Control Humidity Measurement & Control Vibration Measurement & Control

] - . I EDM running on PC

Note: EDM and EDC can not
' Ethernet Connection l

screen terminal
be used at the same time.
Ethernet Ethernet
Connection Connection
PLC Spider-101 v3 Any Spider Vibration Controller

Temperature Measurement & Control Humidity Measurement & Control Vibration Measurement & Control

EDC running on a touch

Chamber & Shaker

Air Dryer Support
Accelerates humidity control by actively managing the installed air
dryer.

Note: Hardware support for the air dryer is essential to utilize this
advanced software feature.

Product Temperature Control

Empowers the control algorithm to manage both chamber and
product temperatures when a dedicated temperature sensor is
installed on the product under test.

Liquid Nitrogen Cooling Support (optional)
The controller can efficiently manage a liquid nitrogen device
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installed in the chamber to facilitate cooling. Execution of this
software feature requires specific hardware.

Read Chamber Status with Modbus
The chamber controller is equipped with a Modbus interface to
facilitate communication with external devices.

Other Improvements in EDM THV
e Report Builder implemented in EDM THV. The report builder
feature is already available in EDM VCS.

e “Add existing run folders” feature implemented in EDM THV. It is
already available in EDM VCS.

e An LK for Spider-101 v3 enables EDM THV and EDC software
features to work with any Spider-101 v3 hardware, regardless of
the serial number.

e Version control implemented for control logic files and customize
EDM THYV display based on different versions.

Experimental Modal Analysis

Enhancement of geometric modelling

The default libraries for quick creation of sub-structure models have
been enhanced to assist users in extruding, revolving and creating
intricate 3D geometries.

Front-end Calibration Tool (FECT)

Improved Message for Spider-80M Factory Calibration

The labels ‘H’ and ‘L’ on the switch of the Spider-80M FECT fixture
indicate the connection to Output 1-4 or Output 5-8, respectively.
Displaying ‘H’ or ‘L’ in the message helps clarify the switch position.

Start output verification |

FECT Wizard X

Measured cif 2 Flease switch to OUT1-0UT4 (H)

k. Y

Start output verification |

B T Wizard X [p—T]

Measured ch g Flease switch to OUTE—OUTS (L)

Current cutp == W1 Hz




Apply calibration results to passing channels and skip those
that failed

Allow calibration to proceed even if a channel failed. Calibration
results can be applied to passing channels only and skip those that
failed.

@ Front-End Calibration Tool Pro

Apply the adjustment to the instrument

Channel 4 calibration failed. You may skip Apply Adjustment and calibrate again.
Or apply adjustments to other channels and channel 4remains unchanged.

| Apply Adjustment

® Front-End Calibration Toal Pro

End of verification

Verification failed. please calibrate again or exit without calibration.
Channel 4 verification failed. Save the verification report or exit without saving.

Save Verification

Press Finish to exit and restart the Front-End.

Factory Calibration Supports Keithley DMM6500

In addition to Fluke 8845A, Keithey DMM 6500 can now be used in
Factory calibration (automatic and detailed calibration process and
comprehensive calibration report).

e

0050191 O
[

ot

Frant O
s @
e =

ANpG
14,150

Factory Calibration Supports Spider-80M FECT Fixture

Factory Calibration now supports an automatic calibration process
on the Spider-80M with a designated multimeter and the Spider-
80M FECT Fixture.
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Include 1 V Range Measurements for Spider-80SG/80SGi/80Gi
New Spider-80SG/80SGi/80Gi hardware has 1 V measurement
range. FECT supports calibration of the new hardware and
verification in the range.

i Offzet Errors hefore Adjustment [As Fouw

Channel I | Callbration Reference Measured Galn Error Results Offset Talerance Galn Error

Range Offsat Offset Tolerance
Oustput 1 1wV bV 0m74E v 005 % Fass # 015000 V 500%
Oustput 1 (RN ov 0.00001 ¥ 027 % Pass 20.15000 v 5.00%
Inpaut 1 10V oV -0.00461V 0.35% Pass 0.15000 v 5.00%
Inpat 2 1wV oV 000161V 035 % + 015000 V 500%
Input 3 1wV oV 000236V 035 % + 015000 V 500%
Inpaut 4 10V oV 000312V 0.35% Pass 2 0.15000 V 5.00%
Inpat & 10V ov 000386V 034 % Pass 015000 V 500 %
Input & 1wy oV -0.00256 V 0.35 % Pass £0.15000 v 5.00 %
Input 7 10V oV 000114V 0.35% Pass 20.15000 V 5.00%
Input 8 10V oV 0.00670 W 0.35% Pass 20.15000 V 5.00%
Inpat 1 1v oV 0 000n4s v 034 % Pass #0.15000 V 500 %
Inpat 2 v ov 0.00008 W 034 % Pass 2 0.15000 v 5.00%
Inpaut 3 v oV -0.00004 V 0.33% Pass £0.15000 v 5.00%
Input 4 v oV 0 0000S Vv 034 % i + 015000 V 500 %
Input & v nv 0 aoon v 033 % + 015000 V 500%
Input & v ov -0.00032V 033% Pass 2+ 0.15000 v 5.00%
Inpaut 7 v oV -0.00010 Vv 0.34% Pass 0.15000 v 5.00%
Input & 1v v 000011 v 033 % Fass # 01 15000 V 500 %

Signal Viewer Improvements

Signal Viewer report generation should have file name and
directory

When generating a report in Signal Viewer, in contrast to VCS, the
Generate Report menu will appear. This allows the user to select
some information about the report that will be generated. Use this
menu to enter a custom name or file path to export, otherwise use
the defaults.

Options Report bullder preview

Temnpinte My Report «| | Title section (SIG0D01, SIGO0DS, $IGD003, SIG0002)
User notes (SIGDO01, SIGO00S, SIG00D3, SIGO002)
Testing results (SIG0001, SIGO00S, SIGD003, SIGO002)

Default directory:  C\Users\MCamroilDe |Browse

Report name: n_rarny pef Composite display
Channel status
Signal to report atx / .dat) Active windows

® Select saved signal: SIG0001.ath; SIG0005.ath Active tab

SIGO003 ath, SIG0002.atf Run information (2-2-2023 2-33-22 PM)
Run log to report (.orniglogl: Run log
Test configuration (5IG0001, 51G0005, S1GD003, SIGD00D2)
. .S:dﬁ'. run log file: 2-2-2023 2-33-22 Test parameters
i i nput channels
Profile
Run schedule
Shaker limits
Limit channels

Generate report menu should not open if no signal files are
loaded

Signal Viewer is designed to always associate reporting with one
or more signal files. The program will check to see if any loaded
signals can be reported before the user opens the Generate Report
menu to select a signal to report and to specify various details. If
none exists, it will not let the user proceed.

Regort Cpdons

Cuttom temeplates | Raport semags

Templiten | Mty Bopor: o | e pect Erport || Reset defaiity
Fpen! bt [Loge| Page | Guspln

Rameve || Disatie Mevedens | Oural

Tt combiguration

T parameners

Spider wyviem aeiting
igucer e conhg

Channel cablratsn
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Default signal to report should be any plotted signals

Based on user feedback, the active signals are selected by default
when a new report is generated. The user can still select different
signals from the menu if necessary:

ke 510 TEST_GMaohl) —— SI0 TEST_Beahicng)
— 4G TEST_BSockidrive)
-
»n
- |||I|]||| |J kil
L] Options. Repart huddes puevies
i My Repot = | Titie section (516 TEST)

Uner mobes (536G TEST)
Detautcrectory. | CAEEMCHROND0 [NSR] | 1ot sty 516 115T)

pat

Feport name:

n log
Test configuation (516 TEST)
Pl cogiog Test paramesen

Use the following sequence of actions to check for a default signal:
e Check the current active window.

e |f none, check the current active tab.
e If none, check for the first signal in the tree.

e If none at the end, do not let the user generate a report.

Signal Viewer should preload all opened signals for improved
filtering performance

Due to the accommodation made long ago for the Data Files panel,
recording nodes would normally have to be expanded before the
internal categories and signals would be loaded. However, the
filtering function in Signal Viewer is always applied if active. If this
filter is supposed to remove a certain type of signal, and all signals
inside a recording are filtered out, the recording will be grayed out
and disabled. This is not possible if the signal files are not loaded
immediately, so this change was made to the Signal Viewer’s import
process.

Open ~ Remove Remove All By
Filters | Clearall|
Ol Datefrom  |11/1/2022 [~]
Ol Date to 11/1/2023 [~]
¥ Signal Type | Time History [~]
[} Search

Applied filters | Clearall|
Signal Type X

i SHG000T 7/12/2023 2:02:42 PM
A SIG0003 7/12/2023 2:05:12 PM
annn SIGO00S 7/12/2023 2:0340 PM
i 51G0002 9/21/2023 12:23:26 PM
mnn SIG TEST 10/10/2023 2:40:52 PM

Change text to add .origlog and .atfx extensions in Report
Generation window

The window that appears after clicking Generate Report in the
report templates menu will display the recommended file types for
the signals and run folders:

Options Report builder preview

| Template: My Report ||  Title section (S1G TEST)

User notes (S1G TEST)

Testing results (S1G TEST)
Composite display
Channel status

Active windows

| Default directory:  C\Users\MCarrollDo,| | Browse
| Report name: 12139132 paf

;Slgr\al to report (ath / .dat):

i ® Select saved signal: SIG TEST.atfx Active tab
Rusn information (2-2-2023 2-33-22 PM)

; Run log to report (.origlog):
: & Select run log file 2-2-2023 2.33-22
PM.origlog

Run log
Test configuration (51G TEST)
Test parameters
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Input channels
Profile

Run schedule
Shaker limits
Limit channels

Added a “Remove all” button next to “Remove”

Previously, a Remove button was provided to remove one signal or
folder at a time in the Data Files panel. Now, a “Remove all” button
is added for convenience:

File View Layout Tools Report Help
Duaier P 6 e signas
Open ~ Remove IRe’“"“e A”I Y _ [(SIG TEST_Block(Ch1),SH

[~ A0 SIGO001T 7/12/2023 2:02:42 PM
[ M0 SIGO003 7/12/2023 2:03:12 PM i
[ 0 SIGO00S5 7/12/2023 2:03:40 PM

[~ fa80 SIGO002 9/21/2023 12:23:26 PM
[~ famn SIG TEST 10/10/2023 2:40:52 PM

30

| II
General Improvements
EDM Software supports In-line Charge Converter and External
Charge Amplifier on all Spider products

20

Senithiy Chunneitype | Inputmode

1 - +| os |om Accdobon |~ [ fua Jom 101 g [contrd e -
e T Serelention = wa (2w WAtk mivig)  |Monmse v |iESE v
5 o | ] Acceleation |+ |8 LI E S8 (migh Monkor *
[AC-Single Tnd
L) & Eon jom Acclenbon |5 WA R 10,791 [etéig) Manior = {0C-Segie tna
s o Hon fos ccdderstion |~ |§ T 108 {miVig) Moninr < |AC-D¥ferential
- - -Diterential 4
& Asieaition |~ Mania |~ Line Charge Conventd
xtamal Ch i
7 Seedaition |~ [H| 1 e
: - - — - Eatemai Chan 1

Rename Test
Improved convenience method to rename a test, as well as its test
directory for future runs

Recent tests

New Open Properties Delete
4 e

T |ﬂ New Test

LL Save Test

I- iS FF] Duplicate Test

I~ i= FF] Rename Test

E

[+ = FF] Export Test 3
[ = FFI Report Test




Cursor / Marker window no longer automatically shows

When plotting cursor or markers, the Cursor / Marker Window no
longer automatically pops up. Instead, there is a dedicated right-
click menu option to show the Cursor / Marker Window.

RMS box now supports copying to clipboard
Right-click on the RMS box display to copy the RMS values to
clipboard

{51G0000_APS{Ch1)) v x
[LogMag o™ /Hz T [— siGoodo_APS(Ch1}
_AP S({Ch1) RMS: 0.8995 g (0.00Hz - 2250 00Hz)|
s Add/Remove Signal
Copy
Position
aoo1 | Signals |
Number Format
Settings
0.0001 | i
L | Frequency (Hz)
— 20 100 1000 2000
o

Spectrum Format (Global Settings) refactor

The previously separate Signal export > Spectrum format and
Default display format pages (both in Global Settings) have now
been consolidated to a Spectrum Format page directly under
Global Settings.

The default values adhere to industry standards (different between
VCS, DSA, Modal, etc.)

Clobal Settings (applicable to sl tests) L 3

Spectrum fomat

Select the target type of frequency signal ta set the default daplaying syle

# lways display this sesting before exporting signals
AV spetaumn soiting
Sesect the target type of test 10 5et the default AVD spectrum:

Handom | @ Enakle 8V spectum seting
Acceleration: Displacement:
A% ol Elpes #| Epescpeak -
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Drag file to plot signal

Files (ex: SIG007) can be dragged and dropped onto a plot. This will
attempt to plot any matching signals (ex: Spectrum(Ch1)) already
present on the plot. This is useful for comparing the same channel
signal across different timestamps or multiple test runs.

In the example below, the signal Spectrum(Ch1) is compared
between SIG007 and SIG006

. T EEEEEEE———————————————B—————
[E1G0006_SpectrumiCh1LSIG0007 SpectrumiChi D

{398 Live sgrals manm«

f e 2 = 1 [t g @ et 4 [—— S150006_SpeciumiChi}]

Emses loems BELERSG e SES0007_SpectumiCin}

) Bund V/WZDL3 54933 AM

19 SGO0DT 10/5/2023 9:5408 A
1| SGO0DS 10/9/2023 9:5155 A

1 Timetinony 0017 10/32023 G400 AM
1) Bign? 10/0/2023 54453 &AM

T+ Bunf 10/9/2023 54832 4

) B /52023 55730 P

- fund 10/5/2023 S5T32°M

1+ Rund 10/5/2023 55541 M

1) Bund 10/5/2003 %5522 M
Loo) Ranl 10/5/2023 5:5401 A
) Defash Folder 10/5/2023 34607 PM

Fropaecy

llg 7] [ 020

Saving Multiple Licenses
To save multiple licenses into one file, users can shift click licenses
in the License Key Management page.

EDM License Key Management 7 X
Active | Hardware device Serial number License type [ ‘Browse new license key ‘
Spider-81 | Spider-80X |.. 1033504 |2590976, 2583008, 2... _Flexible master license
CoCo-80 | Spider-81|5... 337037,330827, 341253 |9805... _Flexible master license Save this license key

Spider-80X | SpiderVSN 2580408, 2616000 | 17064064 Flexible master license. [
Spider-81 | Spider-80X |... 982464 |2588000,2580640,25... Flexible master license
N Spider-80X | Spider-N... 2600416 | 3544192, 3544096... Flexible master license [

Remove |

I7| Click LK to show SN details

VSN information ~

Total license count: 1

Available license count: |1 2

License keyinformation(Ver:1.0.0.0)
Software renewal expiration: 9/22/2023 (Updates possible to all software versions preceding this date)
Software activation expiration:  9/22/2023 (Software can be used with this LK until this date.)

Installed EDM software options:

Options Description View details Max input # -~
Colo Edit CoCo DSA projects with Configurable...  View details NfA
Spider General Instrument calibration tool of Spider View details N/&
Spider Hardware  Licensed hardware configuration View details N/A
Spider DSA General  Dynamic signal analysis functions of Spider  View detsils 12
Spider VCS General  Licensed VICS general options View details N/A
Random Control Licensed VCS random options View details 64
Sine Control Licensed VCS sine options View details 64
Shock Control Licensed VCS shock options View details 64
TWR Control Time waveform replication View details 64
Acoustic Control _ Licensed acoustic control options View details 12
EMA Control Licensed EMA options View details N/&
Spider RCM Licensed RCM options View details N/A
Spider MSC Licensed MSC options View details N/A

-
| Viewalloptions || Qose

Clicking “Save this license key” will allow users to choose where to
save the .licm file.

L v T o Dsktop » Lic » lieense ’ - eaich kcenses o
Ougasize = Hew folder =- 9
3 Steghen - Crpi Hame D pe Size

o Detep

4 Downioads #
[ Documents #
A fctures
G Music *
O #

Manual Wl

Fite rame | LicenseFile e
Saveas types | Mubi License fie ("icm”]

A Hade Folders e Cancel




Import the .licm keys back into EDM by clicking the “Browse new

license key” button.

Active  Hardware device
Speder-B1 | Spider-B0X L.

Spider-B0 | SpicervsN

T+ Desirnp + Lie »
Caganice = Hiew folder
+ o Shaphan - Copits Nemrt
7 Lsconsebie bom
O Desitep 4
& Downicats #
@ Documesss #
A Pictees #

O M »

T Manusl Wed &

B O s Serael #

Fie name

Seviel rumber

1033504 2390976. 2583008 2.
Colo-B0 | Speder-81 | 5. 337037, 330827, 341253 | 9805...
2588404 2616000 | 17962064
o Spider-BOX | Spider-M... 2600416 3544192, 3544096...

Active Key Column

The active column indicates which license key is currently active.

Lizrme type I

Flexible master icense
Flexible mastes icense
Fleuible master licence
Hexible master license

Hardware device
Spider-81 | Spider-80X |...
CoCo-80 | Spider-81 | S...
Spider-80X | SpiderVSN
Spider-80X | Spider-N...

Serial number

1033504 | 2590976, 2583008, 2...
337037,339827, 341253 | 9805...
2589408, 2616000 | 17964064
2600416 | 3544192, 3544096...

License type

Flexible master license
Flexible master license
Flexible master license
Flexible master license

Improvements to Spider-80T/Ti temperature calibration interface

Temperature Calibration Wizard

Validate Channel 1

? X

e ] Active
| ‘Save thit Hoense ey
| -
| v
# Click LK 1o show SN deealls

. £
=-0 0
|
Mt License file [ cm')
Open Cancel

1. Input 4,096 mV (100 °C) using the thermacouple calibrator.

2. Click "Measure” when ready ...

3. Click "Next" if the calibration passed. Otherwise repeat calibration or skip channel.

4.087mV

Measure Skip

1 6
| Back Il Next | I
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SOFTWARE RELEASE HISTORY

VERSION COMPATIBILITY

Product and Software Version Firmware Versions

Spider-80X/80Xi/80Hi/80Ci

EDM Testing 11.0.0.x 11.1.0.x
Spider-81 (v7.x)

EDM Testing 11.0.0.x 11.1.0.x
Spider-81B (v7.x)

EDM Testing 11.0.0.x 11.1.0.x
Spider-80SG/SGi

EDM Testing 11.0.0.x 11.1.0.x
Spider-20HE/20i

EDM Testing 11.0.0.x 11.1.0.x

Product and Software Version Firmware Versions

CoCo-80X/90X

EDM Testing 11.0.0.x (EDM CoCo for DSA)

2.0.x or above

CoCo-70X

EDM Testing 11.0.0.x (EDM CoCo for DSA)

2.0.x or above

Type Release Exact Version Release Date
Release EDM 4.2 Cl4.2.0.3 02/28/2014
Patch EDM 4.2.0 Cl4.2.0.14 07/02/2014
Release EDM 5.0 Cl1 5.0.0.2 11/27/2014
Patch EDM 5.0.1 Cl15.0.1.3 02/27/2015
Release EDM 5.1 Cl15.1.0.6 08/12/2015
Release EDM 6.0 Cl16.0.0.1 05/19/2016
Patch EDM 6.0.2 Cl16.0.2.9 08/09/2016
Release EDM 6.1 Cl6.1.04 02/07/2017
Patch EDM 6.1 Cl16.1.0.27 08/22/2017
Release EDM 7.0 Cl17.0.06 02/01/2018
Patch EDM 7.1 Cl7.1.0.7 07/19/2018
Release EDM 8.0 Cl18.0.0.1 02/02/2019
Release EDM 8.1 Cl18.1.0.1 11/13/2019
Release EDM 9.0 Cl19.0.04 06/05/2020
Release EDM 9.1 C19.1.0.0 02/03/2021
Release EDM 10.0 C110.0.0.2 10/26/2021
Release EDM 10.1 C110.1.0.1 09/09/2022
Release EDM 11.0 C111.0.0.1 01/19/2023
Release EDM 11.1 Cl 11.1.0.0 11/23/2023

SYSTEM REQUIREMENTS
Minimum system requirements:
e Operating system support: Windows 7 SP1 or higher

e Operating system type: 32-bit or 64-bit

e Processor speed: 1.5 GHz Dual-Core x86

e RAM: 4 GB

Available storage space: 10 GB

Recommended system requirements (minimum for

Spider systems higher than 16 channels):

e Ethernet speed: at least 1 Gbps Ethernet port on the computer

o Network cables: provided by Crystal Instruments

e Operating system: Windows 10, 64-bit

e Processor: Intel Core i7, 2.0 GHz or higher

e RAM: 8 GB DDRS3 1600 or higher

e Available storage space: 10 GB or higher

e Spider-HUB firmware version: 2.0.5.17 or higher

Crystal Instruments Corporation

2090 Duane Avenue
Santa Clara, CA 95054

Crystal Instruments Testing Lab
15661 Producer Lane, STE H
Huntington Beach, CA 92649

Crystal Instruments Testing Lab
1548A Roger Dale Carter Boulevard

Kannapolis, NC 28081

Phone: +1 (408) 986-8880
Fax: +1 (408) 834-7818

www.crystalinstruments.com

info@go-ci.com
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ADM Messtechnik GmbH & Co. KG
Zum Wartturm 9 - 63571 Gelnhausen
Tel. (06051) 916557-1 - Fax 916557-9

sales@adm-messtechnik.de

© 2023 Crystal Instruments Corporation. All Rights Reserved. 11/2023

Notice: This document is for informational purposes only and does
not set forth any warranty, expressed or implied, concerning any
equipment, equipment feature, or service offered or to be offered by
Crystal Instruments. Crystal Instruments reserves the right to make
changes to this document at any time, without notice, and assumes
no responsibility for its use. This informational document describes
features that may not be currently available. Contact a Crystal
Instruments sales representative for information on features and
product availability.




