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Vibration Control System (VCS) Overview



Spider Hardware Platforms for Vibration Control

= Spider-81: premium controller model

= Spider-81B: economic version of Spider-81 (not expandable)

= Spider-80X: modular and scalable

= Spider-80Xi: compact, modular, scalable design up to 512 channels
= Spider-80SG: strain gage front-end to pair with vibration controllers

= Spider-101: temperature and humidity controller that integrates with any

vibration controller
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Spider Platform: Designed with Choices

Spider-81

Premium Vibration Controller

Spider-80X Spider-80SG Spider-101
Modular DAQ/DSA/VCS Modular DAQ/DSA/VCS THV Chamber Controller
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Spider Controllers Support a Wide Range of Shaker Systems
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EDM 8.1 | VCS Software Component

VCS

o Random
o Multi-Resolution Control
o Kurtosis Control
o Random on Random

o Sine on Random

o MSC, Multi-Shaker Control

o Sine (Swept/Dwell)

O

Total Harmonic Distortion
(THD)

Phase Track Dwell

Resonance Search and
Tracked Dwell (RSTD)

Multi-Sine

Step Sine, Sine Oscillator

O

& Single Axis Vibration Control Functions

Classic Shock

Transient Time History Control
(TTH)

Shock Response Spectrum
(SRS)

Earthquake testing

Time Waveform Replication
(TWR)
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EDM 8.1 | Key Elements in a Vibration Control System

» Input
» Input Channels
» Sensors
» Processor
» Computational
Process of Signal
» Drive
» Results from
processor
» Profile matching
» Exciter

INPUT

- Input Channels

- Sensor

EXCITER

- Amplifier
- Shaker
- Blower

PROCESSOR

- Computational
Process of Signals

» Amplifier DRIVE
» Shaker
> Blower - Results from Processor
- Profile Matching
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Vibration Control | Hardware Overview
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VCS Hardware | Platforms Overview

Spider-81 Spider-81B Spider-80X Spider-80Xi Spider-80SG
A,
000000000
Input 8-512 4 8-1024 8-1024 8-1024
Output 4 1 2 2 1
Flagship unit, smaller form Versatile for High Channel |
. expandable to DSA mode. . Featuring
Unique ) factor of . Count with .
512 inputs. : High Channel Strain Gage
Features Spider-81. small form . .
Supports Lower brice Count factor Functionality
MIMO P capability
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VCS Hardware | Hardware Self-Diagnose

Real-time checking capability to
check the connection and
reliability of hardware systems

|

» Precision signal source is used
internally for validating the
each channel

» DSP status check

» Memory check

» Flash memory check

» Ethernet connection check

» Storage check
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VCS Hardware | Spider-81

Spider-81

Premium Vibration Test Controller

Test runnins Disconnected M 15184338

CtIRNS 1 = 9@4 Tarset 1 00 (<))
tevel |G, % Elarsed eé=4i=az
Drive ©.265 (V) Remaininy ©0:00:08
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VCS Hardware | Spider-81 Input Channel

» 8 BNC input channels on each
Spider module

» Support various input modes

= AC-Single End
= AC-Differential
= DC-Single End
= DC-Differential
= Charge

= |EPE (ICP")
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T
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VCS Hardware | Spider-81 Input Main Specs

Voltage Mode Input Range: £20 V,

Voltage Mode Input Impedance: 1 MQ for differential; 500 kQ for single-end
Input Protection Voltage: +220 V,

A/D Resolution: proprietary dual 24-bit technology to achieve high dynamic range
Digital Filter: User programmable digital high- and low-pass filters

Sampling Rate: 0.48 Hz to 102.4 Hz, 54 stages

Channel Phase Match: better than £1.0 degree, up to 20 kHz
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VCS Hardware | Spider-81 Input Channel

Crystal Instruments achieves its very high FRes—

'

. . Analog High Pass
dynamic range (up to 160 dBFS) for all its / I Filt:rg(O;?tional)
measurement instruments by using a unique l l e
patented technology that uses two A/D > 2
converters in each measurement channel. = [T\ | Ant-Atiasing

Filter
A/D
converter converter b
] Synchronous

Clock

IEEE

1588 DSP

protocol
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VCS Hardware | Spider-81 Input Channel

It is expensive to build Cal Circuit Charge Circuit petection IEPE Power
the input channel with pnalog Input l l l i
D :
The benefitreceed e (T e
- O O o— End or
Cf//C%AAA{}\\?>———————A>» > iff.
that the user won’t need ™
to adjust the input range vy
Amplifier
before the test. - ADC =~ inGANT L
AC HP Filter

or

DSP DC

Any measurement will be

Amplifier
accurate from a few ADC = \Vith GAIN 2
micro-volts up to 20V!

A

A
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VCS Hardware | Spider-81 Input Channel

» Achieve 160 dBFS dynamic
range by using patented dual
A/D technology

» Super high dynamic range of
inputs eliminated the needs of
input range setting

» Crystal Instruments is the first
company to adopt this
technology. It has changed this
industry.
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The present invention utilizes muliiple A/D (analog-1o-
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VCS Hardware | Spider-81 Input Channel

With Dual A/D, the signal
measurement is clear even
when it is very small.

On the right side,
conventional methods
without dual A/D are used,
which is much noisier.

ab x|

ol 9 s 9 ¥ c 5 0.0000 millisecond ~ 52800.1910 millisecond ~ = X
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Digitally auto Full Range
Ranged Dual ADC Conventional ADC
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VCS Hardware | Spider-81 Input Channel

» DC-Differential: neither of the input connections is
referenced to the local ground.

» DC-Single End: 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.

» AC-Differential: a differential input mode that applies a

low-frequency high-pass (DC-blocking) analog filter to
the input.

» AC-Single End: grounds one of the input terminals and
enables the DC-blocking analog filter.

Single-Ended
Input
Terminals

Vcce
o)

Input Amp >——o0

Differential

Input
Terminals

Vce
@)

+
Input Amp >——o0

Vin

i

&— —O
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VCS Hardware | Spider-81 Input Channel

All Spider platforms support IEPE

(Integral Electronic PiezoElectric) Input mode
constant current output type input EPE "
channels.
;s lEPET':_I:;;iZL U, Instrument IEFlE g
Charge Converter . Ilconst
IEPE refers to a class of transducers %= q U ooriomims Y| IEPE "
that are packaged with built-in = L1 1 Ce | [IRey
voltage amplifiers powered by a C.  Coupling Capasior IEPE
| const onsian L urre -
ConSta nt Cu rrent- Rinp IipultRe;:la:i: EflheTnslrument AC'S'HQ'E Eﬂd w
Ug guppg \:oclztage olf tshe
o DC-5ingle End b
These circuits are powered by a 4
mA constant current source at AC-Differential -
roughly 21 Volts. DC-Differential v
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VCS Hardware | Spider-81/81B Input Channel

All versions of the Spider-81/81B

: : : Input meode
are equipped with charge inputs ’
internally. In-Line Charge Converter |~
Charge 'I'I“Rf, In-Line Charge Converter
The Spider-81 has a built-in Amplifier 'Tc, in-Line Charge Converter | v
charge amplifier that allows the CM{IEED - T —
system to read the output of =
I(t) = k. _L In-Line Charge Converter
these sensors. = —
In-Line Charge Converter
Charge Input has 1,000 pC and External Charge Amplifi
10,000 pC. External Charge Amphfi
A CRYSTAL
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VCS Hardware | Spider-80X/80Xi Input Channel

Spider-80X has an optional internal
charge amplifier (10,000 pC) or uses an
external charge converter.

Crystal Instruments’ 8-channel charge
amplifier is compatible with any
instruments requiring voltage input.

8-Channel External Charge Amplifier
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VCS Hardware | Spider-81 Input Channel

Spider systems can use TEDS (IEEE 1451.4 compliant) to
automatically import the measurement quantity and sensitivity
of the connected sensors.

IEEE 1451.4 CLASS 1 SENSOR IEEE 1451.4 DATA ACQUISITION SYSTEM Constant Current Powered Sensor S
SHARED SIGNAL WIRE - - sUPBLY CURREN
>/ VOLTAGE S — o
SENSING CURRENT R paLOc
ELEMENT AMPLIFIER SIGMAL ANALOG | | SOURCE  paMNALOG AMPLIFIER QUTPUT
— > ¥ ‘J\‘n = SIGMAL 340
DIGITAL QUTRUT = | L e
A RETURM DIGITAL SENSING TEDS —V\\—
1 L —
le——» SKGAAL
+ ) t IEEE 1451.4 vo
L TEDS | Loaic S S
SUPPLY <

IEPE and TEDS Circuitry
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VCS Hardware | Spider-81 Output Channel Specs

» Output Channels: 2 - 4 output channels
» D/A Resolution: 24-bit

» Frequency Range: up to 46 kHz,
synchronized with input channels

» Output Dynamic Range: 100 dB
» Maximum Output Current: 250 mA

» Output Range: programmable + 10 Volts

ouT1

ouUT2

OuUT3 ouT4

G O
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VCS Hardware | Spider-81 Isolated Digital 1/O

» Provide connectivity to other hardware.

» Spider can send digital output when set event
occurs.

» Spider can execute a command when receiving a
digital input.

Digital 10

(Digital I/O interface is also available on Spider-81B/80X/80Xi/80SG)
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VCS Hardware | Spider-81 Isolated Digital 1/O

» 8 digital inputs, 8

I
I
. VCC | External device
digital outputs % !
. v External power
Logic input :1 I EX PWR ! 4
. o | - | = supply 12vDC
I I
> !Drowde hardware o 4 | | |
interface to other T 0 o—o0 o—%
: Optocoupler . Inputpin | Switch
equipment vee % : :
I I
WA I
Logic input ' '
BREDES JE
| | N
T Q ¢o—o0 Oy
Optocoupler | Input pin- | Switch
A A
B —— N
______________ - __JEXGND,
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VCS Hardware | Spider-81 Isolated Digital 1/O

Digital IO View 4 bk x

» Sample of Digital
/O View

Pin #07

Fin #06a

Pin #05

Fin #04

Fin #03

Pin #02

Pin #01

Pin #00

A CRYSTAL
INSTRUMENTS © CRYSTAL INSTRUMENTS 2020




VCS Hardware | Spider-81 Bright LCD Display

Front panel display shows
system status, network IP
settings, and testing
status in real-time.
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VCS Hardware | Spider-81 Other Specs

Peripherals: 8 isolated DIO, LCD display with navigation buttons, RS-485, ground
connection, abort contact switch, start and abort buttons

Dimensions & Weight : 440 x 66 x 330 mm (W x H x D), 4.2 kg
Power: Up to 18 watts during operation

Computer Connections: 100Base-T, RJ45 female connector supports connection to
computer or network switch

Internal Memory: Flash memory for data storage is 4 GB per unit
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VCS Hardware | Spider-81B

Spider-81B

Economical Vibration Test

Controller

Four inputs, one output, not
expandable. Features same analog
and control performance of Spider-81.

OUT(Drive)
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VCS Hardware | Spider-80X

Spider-80X
High Channel Count —

e(RYSTAl SPIDER-BOX

Vibration Controller System @@Q@@@@@@ @ Q@
Modular, scalable, exchangeable.
Support up to 1024 input
channels, usable together with
strain measurement
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VCS Hardware | Spider-80X Main Specs

High Channel Count Vibration Test Control (scale up to 512 inputs)
High Dynamic Range of Input (up to 160 dBFS))

Inputs: 8 BNC connectors per front-end, front-ends are networked to form up to 512
inputs, voltage or IEPE, single-ended or differential, AC or DC coupling, 24-bit A/D
converters, optional charge amplifier, input range £20 volts, up to 102.4 kHz fs per
channel

Outputs: 2 BNC connectors per front-end, 100 dB dynamic range, 24-bit A/D
converters, +10 volts range

A CRYSTAL
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VCS Hardware | Spider-80X Specs

Channel Phase Match: Better than £1.0 degree up to 20 kHz among all channels

Dimensions & Weight : 238.8 x 215.7 x 20 mm, four Spider-80X vibration test
controllers fit into one 1U-19 inch rack-mount slot; 1.3 kg per front-end

Power: Powered from external DC power

Computer Connections: 100 Base-T, RJ45 female connector supports connection to PC
or network switch

Internal Memory: Flash memory for data storage is 4 GB per unit

Operation Modes: Connected to computer or stand alone Black Box mode.
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VCS Hardware | Spider-80Xi

Spider-80Xi

A Compact Version of Spider-80X

Board level exchangeability, much lighter than the
Spider-80X. Ideal for all three applications: vibration
control, modal analysis and data acquisition

Gl e e |
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VCS Hardware | Spider-80Xi Main Features

» A compact version of the Spider-80X with an extremely lightweight form factor.
» Optimal design for field environment testing where portability is essential.

» High Precision Front-end Design, compatible with Spider-80SGi, the strain gage
module

» Simple Network Connection, scales up to 512 inputs

» Black Box Mode

A CRYSTAL
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VCS Hardware | Spider-80X/80Xi Chassis

» 64-channel / 32-channel Chassis
= 8/4 Spider-80Xi modules
= ] Spider-NAS
= 1 Spider-HUB
= Capable to connect to more
chassis for a 1024-channel
control system
» Integrated power design
» Removable SATA storage drive with
RAID option (64 ch only)
= Accessible from front panel

A CRYSTAL
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VCS Hardware | Spider High Channel Count System Major Advantages

» Truly modular. This is the very first high-channel count
system that can be configured at user level. Products from
the competitors are configured by the manufacturer.

» User can configure or divide systems into multiple, or use
each individual modules.

» High reliability: Network serial bus is more reliable than
parallel bus (VME, PXI, VXI etc..).

» Vibration control, modal analysis, dynamic measurement
and general data acquisition software functions are all
supported.
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VCS Hardware | Spider High Channel Count System Main Features

» Can scale up to up to 512-channels

» Three types of modules can combine to form a system according to the user’s
requirements

= 8 channel Spider-81 (DSA and VCS)
= 8 channel Spider-80X/80Xi (DSA and VCS)
= 8 channel Spider-80SG (Strain Gage)

» Channel synchronized up to 50ns (1 degree at 20kHz)

» Dedicated recording for all input channels, disk is removable
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VCS Hardware | Spider-80X/80Xi High Channel Count System

Spider-80Xi System (512 Channel Count)
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VCS Hardware | Spider-HUB Industrial Network Switch

» High accuracy network switch
= Synchronize Spiders to 50ns
= Designed and produced by Crystal Instruments

» 10 Ethernet ports
= |EEE 1588 (PTP)

= SynckE
» Supports up to 8 Spider modules N
= (Can be “daisy chained” to expand P

Note: The Spider-HUB is installed inside of each Spider-
80X and Spider-80Xi chassis. Users may not notice it.
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VCS Hardware | Spider-NAS Storage Device

» High-speed data storage device
= Time stream recording at full speed
= Direct physical connection to each
Spider front-end.

> Removable SATA disk

» Support up to 8 Spider modules
" 64 inputs sampled at 100 kHz can be
throughput into Spider-NAS
continuously

Note: Spider-NAS is installed inside of each Spider-
80X and Spider-80Xi chassis. Users may not notice it.

SSSSSSSSS
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VCS Hardware | High Channel Count System Hardware Configuration

Spider-81

Spider-NAS

Spider-HUB

Spider-80SG

® 0000 Er—— v e
o0o0000000®

Spider-80X
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VCS Hardware | High Channel Count System Data Recording Reliability

» Acquire time and frequency data continuously at a rate of up to 102.4 kHz

» Acquire data from up to 512 channels

» \ery large internal buffer ensures a high reliability of the data recording

» A special power design in the hardware recovers data in the event of power loss
» Data is stored in the chassis hard disk

» Data is easily accessed by a connected PC
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VCS Hardware | Spider-80SG

Spider-80SG:
Strain Gage
Measurement Modules

Fully integrated with any Spider
modules that measure vibration

Reset Sutton

Data Port

Ethernet  Master/Siave Switch

SPIDER-BOSG

~320%803

Digital /O
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VCS Hardware | Spider-80SG Main Features

» Support for full-bridge, half-bridge and quarter-bridge

» Fully integrated, simultaneous strain measurement with any VCS and DSA tests

» High channel count supports up to 512 input channels

» Customizable excitation within the range of -2.5V to +2.5V or -5V to +5V

» 24-bit ADCs with sampling rate up to 102.4 kHz

» +10V/50mA power supply to power the other sensors

» High precision 7-pin Lemo input channels

» Input channel adapter to eliminate the need for soldering
» User-friendly shunt calibration and offset-nulling

» Remote sensing function for distant measurement
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VCS Hardware | Hardware Network Connectivity

» Start and stop tests from the front panel

» Greater flexibility of Spider location

» Greatly reduces noise and electrical interference

» One PC can monitor multiple controllers

» Network connection doesn’t affect the control reliability

» Connect wirelessly with optional wireless routers

A CRYSTAL
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VCS Hardware | Hardware Connectivity

» Hardware devices are identified by IP address.
» Access codes can be applied additionally for strong security.

O —

BT Wireless .
Ethernet Switch  Access Point iPad

Spider Modules
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VCS Hardware | All Spider Hardware Connectivity

[ Ethernet Connection Simplifies the Operation

» Fast data transmission [

» One PC can handle multiple Spider devices X ~ o

» Device driver installation is not needed

» Standard security

» Uses TCP, IP, UDP standard protocols

» Can be integrated with other network devices using
standard network socket messages

» Can be distributed over LAN with CAT6 Ethernet cables
up to 100 meters

A CRYSTAL
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VCS Hardware | IEEE 1588 Time Synchronization

1 All Spider platforms are equipped with IEEE 1588 Time Synchronization.

» Up to 50 ns accuracy
» +1 degree cross channel phase match up to 20 kHz
» Distributed components truly act as one integrated system

SPIDER-81

ETHERNET

DRIVE SIGNAL J

SPIDER-80X

-. .q.h*"g'f
SPIDER-80X

<
o
S
g .q.%

SHAKER

SENSORS AMPLIFIER

NETWORK SWITCH
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VCS Hardware | IEEE 1588 Time Synchronization

Analog Signal

IEEE 1588 is a protocol designed to
synchronize real-time clocks in the nodes
of a distributed networked system.

Amplifier

Crystal Instruments applies this
technology in a unique way to
synchronize the sampling of all A/D
converters across multiple boards

‘o
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VCS Hardware | Wireless Connection

Since all Spider platforms are network devices,
they can be easily configured to support
wireless connection.

» Control with PC or iPad
> Full EDM installation
» Connects to Spider through Wi-Fi

PC WiFi Router

Control Panel

Random Test

Run Test

Pause/Cont. Test

Ru

Control RMS
Target RMS

Drive Peak
Remaining Time
Full Level Elapsed
Total Elapsed

Simulation Mode

Connect

Spider Front-end

LogMag (m:
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VCS Hardware | Black Box Mode

» All Spider platforms support Black Box mode.

» Black Box Mode allows the spider to operate
without a computer.

» A computer is used only to configure the test
and download data.

Wireless _
Ethernet Switch  Access Point iPad

Spider Modules
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VCS Hardware | Reliability

» Hardware self-diagnostic process at the beginning of each test
» On-board real-time clock and flash memory storage

» Advanced safety routines
- Sensor failures detected in real time within milliseconds

» All Spider hardware platforms passed strict environmental tests including:
- EMI, Temperature

- Drop Shock
- Sine and Random Vibration

A CRYSTAL
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Vibration Control | Software Overview
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VCS Software | Introduction

» Customizable layout and display supporting
multiple monitors.

» Template-based reports

» Graphical tools and wizards are added to make
setup a snap

» Interface has been arranged to make it logical
and more useful

» Event-Action Rules, Abort-Sensitivity, and
other features simplify operation

» One central location for all parameter setup

A CRYSTAL
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VCS Software | Safety Features

» Pre-test checks drive, sensor response

» Shaker safety limits

» RMS limits for control signal

» Output voltage limiting

» Open loop, sensor failure detection

» Use limit channels with customized limit profile

> Channel overload and sensor overload detection
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VCS Software | Overview of All Test Types in New Test Wizard

Random S B
SoR/RoR = et |
Swept Sine MIMO Vibration Control All Templates
Resonance Search and Dwell
Multi Sine

Sine Oscillator

Sine Reduction

Classic Shock

» Transient Time History | ~ coesetn 1 e S o Random o andom on oo i el

» Transient Random O T

» Shock Response Spectrum Synthesis (o) st Tine o

» Earthquake Qo vanden

» Time Waveform Replication 5

» HALT/HASS ——

Random

Random vibration control full version (Random Control)
Sine on Random s Channels: 8
Random on Random # Frequency range: up to 46kHz

# Long waveform recording: Enabled

Swept Sine o FFT resolution: >1600 lines
# Random response limiting: Enabled

B » Kurtosis control: Enabled

@
O Search and Dwel # Profile importing and editing: Enabled

Multi Sine
Advanced functions:

VVVVVVYY

Sine Oscillator # Sine on Random control: Enabled
(Sweep Sine FRF) s Random on Random control: Enabled

Classial Shock
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VCS Software | Start Page

» Open a recent test
» Create a new test
» Log into an account

» View the list of
Spiders

@ EDM Spider-VCS Start Page

A CRYSTAL

INSTRUMENTS

Engineering Data Management System

7.0.0.6

Recent tests

Account login

. Random? [WCS (Random)]

. RSTD3 [VCS (Resonance Search and Dwell}]

. Sine5 [WCS (Swept Sinel]

O P R R

. SORROR4 [WCS (Random on Random AND Sine on Random]]

Create a test

Account: Admin
Password:
Login to EDM user account.

Keep me logged in Login

Spider connectionstatis

«Z~y Random
Sine on Random  Random on Random
SROR

‘h{i] Swept Sine

Resonance search and tracked dwell Multi Sine
Sine Oscillator  Sine Reduction

‘@ Classical Shock

Transient Time History Control SRS Earthguake
Transient Random

Time Wawveform Replication
HALT/HASS

Spider-80X (SN: 2580224 (IP: 192.168.1.224)) detected.

| Do not show this start page
| Run Spider simulation
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VCS Software | Random

In a random test, the shaker is
driven by a wide band random
signal.

Feedback control adjusts this
drive signal to generate a
response that conforms to a
specified test profile.

The control algorithm calculates
the inverse transfer function
between the output drive and
the input control channels.

one channel output (drive signal)

<

<

8 channel inputs (control signals)

N

o )

—
20 )

Auto Power
Spectrum

channel averaging

_ross Power
Spectrum

Awerage

( Output ) «——

Auto Power
Spectrum

Phase
Randomizer

v

CControI PSD) CCross PSD)

IFFT
v

A
Safety Limit Checking

==

f

Reference
Compute lnverse Editor

Transfer Function
H»l
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VCS Software | Random

Frequency Range: up to 46 kHz
Spectral Resolution: up to 25,600 lines

Loop Time: 12.5 ms for 2000 Hz T
Average Number: 1 — 500 (2 — 1000 DOFs) T, RN. L0240 004 560
Overlap Ratio: none, 50%, 75%, and 87.5% e
Control Dynamic Range: 90 dB

Control Accuracy: £1 dB at 99% confidence
with 200 DOF

Drive Sigma Clipping: 3 — 10, or disabled
Level Ramp-up Rate: Fast (20 dB/s), Slow (2 o=
dB/s), Fastest (60 dB/s) e
Kurtosis Control
Non-Linear Control | _
Non-Acceleration Control | ‘ P ]
Multi-Resolution Control N i i o

YVVVYVYYV

ot f

Y V

YVVYVYYVY

Fatigue Damage Spectrum
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VCS Software | Kurtosis Control in Random

» A measure of the frequency of occurrences of large peaks in a waveform

» Allows the user to specify the target kurtosis of the random control signal, and the
controller will adjust the amplitude distribution of the vibration to match the target

» Done with minimal effect on the frequency content and dynamic range.

Kurtosis control —

| | Enable kgosis control

A CRYSTAL
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VCS Software | Kurtosis Control in Random

» Without kurtosis control, the output | | | ==
distribution of the random controller is |
Gaussian.

» Large peaks are relatively rare; the
random waveform will be less than 4 = )
t|mes |tS RMS Value 98% Of the t|me Gaussian random vibration waveform

» Kurtosis is a measure of "peakedness”
and is related to the amplitude W[ ﬂw W

distribution. A random vibration with
higher kurtosis will contain more

“outlier” peaks in the extremes of the )
distribution. Random vibration waveform with kurtosis = 7

A CRYSTAL
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VCS Software | Kurtosis Control in Random

» This figure shows the difference in
amplitude distributions of the tests.

» Amplitude distribution can be
measured with histograms.

> It can be seen that the tails extend out
much further with the higher Kurtosis.

» Since only the phase is changed, there
is no effect on the frequency content of
the vibration.

10

Companson of Gaussian Random to Kurtosis =7

107 ¢

kurtosis = T
) Mo kurtosis control

Thearatical Gaussian
distributisn

-10

5 10 15
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VCS Software | Multi-Resolution for Random

» Increase the control performance in the low-
frequency range and maintain reasonable loop time

» Applies the selected resolution in the high-frequency
range and 8 times of the resolution in the low-
frequency range.

» Cutoff frequency calculated by the VCS software.

» A few adjacent frequencies can also be selected by

the user to avoid system resonance or anti-resonance.

» When multi-resolution enabled, the frequency range
is up to 8,000 Hz.

| Enable multi-resolutionspectrum display

Multi-resolution spectrum andrandom contgl

nable multi-resolution random conirol

Cutoff frequency (Hz}:

Kurtosis control

Enable kurtosis control

OK | Cancel
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VCS Software | Multi-Resolution for Random

Two different control loops with
different sampling rates are used.

Suppose that the sampling rate in the
control system is Fs, we divide the
whole frequency range into two
bands: (0, Fs/20] and (Fs/20, Fh).
DeltaF is the resolution in frequency
band (Fs/20, Fh), then we use
DeltaF/8 as the resolution in
(0,Fs/20]. Down sampling 8 is used in
the algorithm.

LP Filter

Limit Check High Band Reference
PSD
T V
Input HighBand| | High Band Data Amplitude
Analyss Hinv  |—>{Next Frame Synthesis —={Detection and
Calculation Output Modification
Low Band Huv T
Calculation and :
V8| GetNext Frame | — | 8|—{ LPFilter
Qutput

|

Low Band
Reference PSD

DataTo /

DAC
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VCS Software | Multi-Resolution for Random

The user defined profile
shall be decomposed into
2 bands in the initializing
period, to get the low
band reference profile.

The Spider will operate on
these two profiles
simultaneously.

e

h Low band

Profil
/T

xPerHe

)

Fs/2

)

Fs/2

Freq

'High band

Fh F/ Freq

Profile

I 5
e

Fs/2 FhFs/ Freq
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VCS Software | Multi-Resolution for Random

The multi-resolution
control algorithm enhances
higher resolution in the low
frequency range to provide
much higher control
accuracy in that range

LogMag g* [ Hz
I
i arget RMS: 0.5000 g (10.00Hz ~ 2000.00Hz)
Standard Random Control Test
0.001 | §
1.00E04 F \"‘ - Amme a Ol . i e e
e Number of Lines: 400
Profile frequency range: 10- 2000 Hz
1.00E06
I Delta F =5 Hz
| Frequency (Hz)
]Ii—‘ 10 100 1000 2000
€ BB R S BE - X
Ctrl. RMS: 0.5105 g {0.00Hz ~ 5120.00Hz)
00 “Target RMS: n.saougno‘nasznna.nnst‘ b
Controls with multi-resolution spectrum
oot | technology ]
1.00E04 F B
1.002-05 |- Number of Lines: 400 _
Profile frequency range: 10- 2000 Hz
o Delta F = 0.625 Hz (10 Hz to 250 Hz) and
r 5 Hz (above 250 Hz)
| | Frequency (Hz)
IIQ-_ 10 100 1000 2000
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VCS Software | Fatigue Damage Spectrum (FDS) in Random

» Allows users to compare the potential damage caused by different Random and
Swept Sine profiles

» Provides a way to reduce testing times by calculating the quickest path to
destruction or damage

» Testing times are accelerated
by focusing random or swept e

sine energy, depending on \/\/
the FDS calculation, to where L _

it will induce the most fatigue

10.0G

g i
30.0 40.0
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VCS Software | Fatigue Damage Spectrum (FDS) in Random

» FDS represents a spectrum
with regard to the fatigue .
damage on an object. The FDS =
function makes use of the S-N ™ =
curve to construct the g I
spectrum. : iE
» The S-N curve represents the = e
stress applied to a material (S)
versus the number of cycles of

T0E+00 1.0E+07 1.0E+02 10E+03 1.0E+04 1.0E+05 1.0E+06
Life (cycles)

applied stress.
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VCS Software | Fatigue Damage Spectrum (FDS) in Random

How to accelerate random vibration tests accurately:

» Recorded file for end-use environment is required to be imported
» Fatigue damage spectrum (FDS) needs to be calculated, which is produced by
plotting the individually calculated fatigue damage values for narrow frequency

bands.

» Two methods to shorten the test duration:

= 1.Increase the RMS level of
test profile

= 2. Increase the kurtosis value,
which puts the large and
damaging resonant peaks into
the random test

damage

30.0 400
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VCS Software | Fatigue Damage Spectrum (FDS) in

Random

Steps to import create a test profile to
match end-use environment

» Import a recording time stream

» Set m and Q values

» Set the frequency range of the test
profile

» Test profile will be created by click
“Analyze” button

Import Profile

REC0001{1)_Ch1

AutoPower Spectrum |T_|

0001 -
1.00E-04 +
1.00E-05 +
1.00E-06 |-

1.00E-07 -
1.00E-08

LogMag g2

{'Hz

Hz

5.0

!
10

1 1
100 1000 2000

k" Signal Properties
User Annotation
Signal Name
Generated Time
Sampling Rate
Block Size
Duration
Unit X
Unit ¥
Unit Z

Profile RMS
Criginal: 231 4§

Scanmed: 23149

Time {s]

Vel. RMS Displ. Pk-Pk

0.01366, m/is

0.01366 mis

: Create Option :

@ Fatigue damage m 5 Q 20

Fatigue damage spectrum settings

1.0 Rz ko 20000 | Hzpt 1/ 12| Octave

Record file Target life Test duration

0ooo = 00 & 32 0o0o = 00 = 32

Kurtosis time compression

Target kurtosis (3 ~ 10} 3.0 High pass cutoff 50| Hz

Import from Time Stream i

i Analyze | | oK || Cancel |
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VCS Software | Fatigue Damage Spectrum (FDS) in Random

How to reduce test duration:

» Changed the test duration as you
desired

» Checks “Kurtosis time compression”
and changed target kurtosis value

» Click “Analyze” button and the new

Import Profile

AutoPower Spectrum |+ |

test profile will be created.
» The AV.D RMS for the new test
profile will be updated

LogMag g* ['Hz !
0.01 - -
0.001 | M\
1.00E-04 | -
1.00E-05 |
1.00E-06 |-
1.00E-07 ; i ) Hz
50 10 100 1000 2000
~ Signal Properties i Create Option i
User Annotation
Signal Name Ch1
Generated Time 2015/8/27 15:56
o firo & 517 -
sampling Rate 312 khz @ Fatigue damage m 5 Q 20
Block Size 168704
Duration 32,95 (s) [ % A |
- { Fatigue damage spectrum settings [
Unit X Time (5]
Unit ¥ g 10 | Hzte 20000 | Hzat 1/ 12 | Octave
Unit Z /A
Record file Target life Test duration
pooo = 00 = 32 IEIEIEIIJl oo = EI
Profile RMS Vel. RMS Displ. Pk-Pk /| Kurtosis time compression
Criginal: 2310g 0.01366 mMfs |  0.03734 mm Target kurtosis (3 ~ 10) 60 | High pass cutoff 50 Hz
prannea: 47580 @ 0.02313 ) m/s mm |
|Imp0rtfrom Time Stream : Analyze oK | | Cancel |
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VCS Software | Non-linear Control in Random

» Enables the advanced control algorithm
that compensates for non-linear
response in the test system.

» Significantly improve the control
performance for vibration tests on
mechanical shaker systems.

» Should be left enabled for all tests
unless advised otherwise by a
manufacturer’s service representative.

~

Advanced Settings ? o
General
Adjust High Alarm/abort by level when it is less than 100% (0dB)
Start notching when level is less than 100% (0dB)
Reset average by level change Display Alarm/Abort with level
Disable Control low limits while notching  Abort ramp down rate (dB/s): 20
Level change rate [dB/s} 20 Adjust level step (%) 10

Performance optimization

| Mon-Linear control Optimize displacement
Ramp-uprate
L]
Slowramp-up Fastramp-up Fastest
{about 2dB/s} (about 20dB/s) (about B0dB/s)

“Fastest” rate is not commonly used. Please make sure you're confident with the system's

connections and there is no safety concerns,

Multi-resolution random control

Enable multi-resclution random control
Cutoff frequency (Hz): i :| 50 E!

Kurtosis control

Enable kurtosis control

| o | | Cancel
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VCS Software | Non-linear Control in Random

» Two typical cases in using the Non-Linear Control

= 1. A hydraulic driven shaker usually has very strong non-linear effect. The
estimated transfer function does not completely represent the characteristics of
the system. Enabling Non-Linear Control can increase the control accuracy so the
control spectrum matches the profile better.

= 2. When UUT has sharp resonances, the data windows applied in the data
acquisition process introduces the non-linear effect. To increase the control
accuracy, turn on the Non-Linear Control option.

A CRYSTAL
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VCS Software | Non-linear Control in Random

» Non-linear control can reduce the discrepancy caused by sharp resonances

LogMag g2 [/ Hz

Ctrl RMS:1.02757 g
Target RMS(Full Level):0.99461 g

LogMag g2 [/ Hz
Ctrl RMS:1.01372 g

Target RMS(Full Level):0.99461 g

___________________

Large Resonances
difficult to control

:Frequency (

Without Non-Linear Control With Non-Linear Control
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VCS Software | Sine-on-Random

Sine on Random (SoR)

» Sweeping Mode: free sweeping mode where each sine tone has their own schedule and sweeping speed, and
harmonic mode where the first tone controls the sweeping speed

» Number of Sine Tones: 1 - 12 in free-sweeping mode; 1 — 20 in harmonic mode, up to 32 when RoR is disabled.

» Operation Controls: Tone On and Tone Off controlled by run schedule, external events or user commands

Toghag g= [ iz

» Supports up to 512 input channels.

A CRYSTAL
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VCS Software | Random-on-Random

Random on Random (RoR)

» Sweeping Mode: free sweeping mode where
each narrow random band has its own
schedule and sweeping speed

» Number of Bands: 1 - 12, up to 32 when SoR is
disabled.

» Operation Controls: Band On and Band Off
controlled by run schedule, external events or

user commands

» Supports up to 512 input channels.

™

oot

0.001

1.00E-04

100205 |

LogMag g* | Hz

ICtrl. RMS: 16.7598 g (0.00Hz ~ 2560.00Hz)
[Target RMS: 17.0587 g {20.00Hz ~ 2000.00Hz)

L;;:ﬂm

e s s

Frequency (Hz)

20

I
100

|
1000 2000
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VCS Software | Sine and Random-on-Random

Random on Random
(RoR) Sine on Random
(SoR) running together

Example: multiple
tones, advance tone
profile, scheduled tone
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VCS Software | Swept Sine

A swept sine test generates only
one frequency, and sweeps this
frequency through a pre-set range.

Feedback from the control signal is
then used to adjust the output
amplitude such that the response
amplitude of the UUT matches a
test profile.

The test profile is a graph of
amplitude (usually defined as peak
acceleration) versus frequency.

T/—U Reference

WN

Comparator

Control (measured from
test species)

4

Drive (output to the
shaker amplifier)
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VCS Software | Swept Sine

Sine Test Specs
» Frequency Range: up to 46 kHz

» Sweeping Speed: Log (Oct/Min): 0.001 to 6000; Log (Dec/Min): 0.001 to
2000; Linear (Hz/Sec): 0.001 to 6000

» Sweep Rate Increment: Log (Oct/Min): 0.001 to 6; Log (Dec/Min): 0.001 to 2;
Linear (Hz/Sec): 0.001 to 6

» Sweep Speed Control: Oct/Min, Hz/Sec, Dec/Min, Sweeps/Min, Sweep
Time/Sweep, Cycles/Min

» Level Change: Customizable in both logarithmic and linear rate

» Compression Rate: Fast (60 dB/S), Slow (20 dB/S), and Customized (from 0.01
dB/S and up, pre-defined table

A CRYSTAL
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VCS Software | Swept Sine

Swept Sine Spec:

» Ramp Rate:

» Spectrum Display Resolution:

» Loop Time:
» Control Dynamic Range:
» Measurement Strategy:

» Tracking Filters:
» Control Accuracy:

» Frequency Resolution:

Fast, Slow, Customized, Fastest

256 to 4,096
10 ms typical
100 dB typical

Filter, RMS, Mean, Peak (Multiple strategy
allowed to each channel signal)

Proportional: 7% — 100%; Fixed (Hz): 1 — 500 Hz
+1 dB thru resonance with Q of 50 at 1

Oct/min
As fine as 0.000001 Hz
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VCS Software | Swept Sine

* Tracking filter can be
enabled to each individual
input channels

* Log or Linear sweep at any
rate

* Customizable control
panels

Control Panel

Onlin
— l“ﬁ

Ir - | o
\Level X4 Drive Pk:

0.02

02

|Ctrl peak (g): Target peak (g):

Restore level Resetag Nextentry

| Setfreq | Holdsweep = Sweepup | Sweepdown

Release sweep Rec. Inc.speed Dec.speed |
Abort checks: ON
Schedule clock timer: ON
Closed loop control: o |

——— Block(Ch1)

B

14.33

Frequency (Hz)
2000
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VCS Software | Sine — RSTD: Resonance Search and Tracked Dwell

Determine the resonant
frequency of a test object with a
very high Q and dwell on the
resonant frequency along with
tracking the changes in the
resonant frequency using the
phase value.

| "Search.. || Recall.. || Report |

Valleys A IO

100 ()@ Select dwell FRE  FRF(M3BEMSBEC [=]

10
1.0000

1.0

o1

oo |

0.004
10 100 1000
e =
Searchfrom 10091 Hz to 999.55 Hz amplitude > 3
Signals | Frequency(Hz) | Amplitude ratio Phase | Q | Phaseslape -
[nn *FRE[MZAR M5BCC)
4. @ o *FRFM3BEMSBCC)
i 1 181.56 25127 -57.738 17.631 = =
[nn *FREM4ARFMSBCC)
D . *FREC1EW M5SBCC)
4 e *FRE(MIBTINMSBCC) =
------ & 1 42876 £.2562 40117 53452 -1
[na *FRF(M10B1OWE M5BCC)
[~ [nf *FRF(MATE2INMSBCC) 3
| Fixeddwell = Trackeddwell | Phasetracked dwell Optiors | Add Dwell manually [~]

You canuse dwell (fixed or tracked) butions to perform dwelling ondetected resonamces in FRF XY
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VCS Software | Sine — RSTD: Resonance Search and Tracked Dwell

» In structural fatigue testing, sometimes it is desirable to shake a structure at its
resonant frequencies for an extended period of time.

» A resonance frequency is defined as a frequency for which the response reaches a
local maximum. These resonances are given as:

1
= Displacement resonance frequency: w, (1 — 20%)2
= Velocity resonance frequency: Wy

1
= Acceleration resonance frequency: wy, (1 — 27%)z
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INSTRUMENTS © CRYSTAL INSTRUMENTS 2020



VCS Software | Sine — RSTD: Resonance Search and Tracked Dwell

There are two general methods of

finding resonance.

» Method 1: Using previously saved

Test Parameters

Search Resonant Freguencies

Schedule and Profile
Event Action Rules
Limit Channels
Miscellansous

Shaker Parameters

Search Resonant Frequencies

S

| Recall. | [~ searchicc | @ g 3.00 (S {#)  Search From 23437 Hz To 835.94 Hz Amplitude > 1
L-fgﬁag a/g i i B H(N.COM)
| L2 3 4
1.0 /4\ I | I ol

0.1

e

A
~ IO

|
f
|
|
|
L
_I ) B
FRF | |
| |
| |
0.01 -+ . meot }
! |
|
| |
L
o | ) | Frequency (Hz)
» Method 2: Using current ; :
d # | Select | Frequency(Hz) | Amplitude | Phase | Q
l I l e a S u re F R F ] (7] 54.687 1.7452 9.9575 3.0507
1 [7il 140.62 2.9116 -168.82 6.2528
Fl 2 ¥l 289.06 3.2542 11.272 11.532
- 3 (7] 476.56 2.2921 -139.34 20.883
(Signals FRF{PTO1,PT04)) -
4 WA 710.94 2482 41,143 38.524
€& <+ B = W | |
g ———————— —1
., — |
|
gl JI Library Reference:  (Private: Usedin thisTest only) |ZI |53\|eTo Library| |5etto Defau|t| |5-E.- To :r"-'zte|
N ... | ),
|
o ——— JI ———————————————————————————— L‘Q
. I i S
|
o |
A0 in
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VCS Software | Multi-Sine

The Multi-Sine test allows
simultaneous sweeping of
multiple independent sine tones
across the desired frequency
range up to 5 kHz.

Compared to ordinary VCS swept
sine, the multi-sine test greatly
boosts testing efficiency for
many long time sweep and dwell
tests.

— ~
‘g Test Configurations for MultiSine Bare Wire Trial [VCS (Multi Sine)]

Tones Setting

Shaker parameters

Test parameters

Random pre-test profile

Test profile

Tones Setting

Check against shaker
Run schedule

Limit channels
Eventaction rules

Miscellaneous

|Load from Iihrary| |Sa\retu Iibrary|

R - e P —
l
—
1|
— i Ti— ey (Fa]]
1000
- & = |
Divide 5 to 2000 Hz with 10tones - | Tones: 10
L‘;’:e lff:;uen ol :L%;Lemmz} Filter type Bandwidth(®) = Bandwidth{Hz) I‘;T:r g
[ __ProportionalFimer 25 _. ;

| Config.library =

i
a
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VCS Software | Multi-Sine

» Number of Sine Tones: up to 10 tones

» Type of Sine Tone Interval: even
interval, user-defined interval, or
Harmonic type

» Operation Controls: Tone On and Tone
Off controlled by run schedule, or user
commands

» Number of Inputs: Supports up to 512
input channels

20{;

=

/

AN

/E/E/
NN
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VCS Software | Multi-Sine

Multi-Sine Test Specs

» Frequency Range:
» Sweeping Speed:

» Spectrum Display Resolution:

» Control Dynamic Range:
» Tracking Filters:

» Control Accuracy:

» Frequency Resolution:
» Average Number:

up to 5,000 Hz.

Log (Oct/Min): 0.01 to 6000; Log (Dec/Min): 0.001
to 2000; Linear (Hz/Sec): 0.001 to 6000

256 to 4,096

90 dB typical

Proportional bandwidth: 7%, 12%, 25%, 50%,
100%; Fixed bandwidth (Hz): is auto-calculated
+1 dB at 99% confidence with 100 average
number

as fine as 0.0001 Hz

1-2000
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VCS Software | Multi-Sine

Multi-Sine
- Multiple Sine Tones
- Multiple Tracking
Filters
- Notching now ’ e S ?
. | L = ] §
available (EDM 8.1) g e e | _/ /
ﬁ\_ k \“' I :
I
01| \..\—/
E;IE 2 =9.1 310.4] -IS. 6.6 4816 ji?@ 474 311 ‘ T
g‘ 200 300 400 500 600 700 t:hali} 800 1000 1800
kCRYSTAL © CRYSTAL INSTRUMENTS 2020
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VCS Software | Transient Time History (TTH)

(control(stream))

Transient Time History (TTH)

» Using template based importing tools .

» Time waveform in various formats are
imported into EDM VCS =

mmmmmmmm

777777777777

» Scaling, editing, digital resampling, high-pass,
low-pass filtering, and compensation

» Compensation methods include
= pre-pulse
= post-pulse
= DCremoval
= high-pass filters

mmmmmmmm
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VCS Software | Transient Time History (TTH)

Transient Time History (TTH)

Pre-stored profiles include
» Bellcore 71 & 72
» Bellcore Z3
» Bellcore 74
» Sine
» Triangle
» Chirp
» Burst Chirp
» White Noise
» Sine Beat (multiple frequency)
» Door Slam (Ford).
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VCS Software | Transient Time History (TTH)

Transient Time History (TTH)

To adjust the displacement and
fit into the shaker limit, select
various compensation methods
and parameters.

¢ Test Configurations for TTH4 [VCS (TTH)]

TTH compensation « i

Shaker parameters

—— Hccelefation

Test parameters
Pre-test parameters
Test profile

TTH compensation
TTH abort limit
SRS analysis

Limit channels

Run schedule

Eventaction rules

Miscellaneous

|
-+ !
| | |
-0.06 | | | I | | Time (ms)
1] 200 400 §00 800 1000 1200 1400 1538
_l Compensation me’rhcdsl I Parameters I
Brick Wall High Pass |Z| | Insert | Shaker limits Waveform max/min value
|W| |T |Pos. displacement: 0.25 in !Max\fel.' 7.9864 infs 11% @
S Q [Neq. displacement: 0.25 in [Min Vel: -8.0088 infs 11% [V]
[Velocity: 70in/s [Max Disp: 0.043531in 17% @
Remove Acc, DC [Acceleration: 50 g [Min Disp: -0.044083 in 18% /]
Brick wall high pass ~ 2.00Hz [Farce: 100.02 LBF [MaxAcc: 3.9721 g 8% @
Low-pass filter 450.00Hz Wibwetorm paremeters [Min Acc: -3.9692 0 8% @
Flip harizontal [Black T/5ize: 16 5/ 2048 = [/l[Max force: 2.6271 LBF 3% @
- T | ! ol
Erick wall high pass  2.00Hz |Sa?pﬁte 1280.00 Hz
|dTz 0.00078125 5 | Reverse the pulse Check profile |
|Fa: 500.00Hz || Draw shaker limits
Loadfromlihrary| |Save to library
Config. library -| —pK- | | caneel |

A CRYSTAL

INSTRUMENTS

© CRYSTAL

INSTRUMENTS 2020




VCS Software | Classic Shock

Classic Shock

The Spider Classic Shock
Vibration Control provides
precise, real-time, multi-channel
control and analysis for typical
transient time domain signal. Up
to 511 channels can be enabled
for monitoring and time data
recording.

Classical pulse types include
half-sine, haver-sine, terminal-
peak sawtooth, initial-peak saw
tooth, triangle, rectangle, and
trapezoid.

R

mmmmmmmm

77777
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VCS Software | Classic Shock

Classic Shock

» Precise, real-time, multi-channel control and analysis
for transient time domain control.

» Up to 8 channels can be enabled for control, alarm
checking, and time data recording on master module

» Up to 511 channels can be enabled for monitoring and

time data recording P:T:r'_}'pe
> Interval between pulses may be specified Hzlr'_:i:z _
» Optional low-pass filter and high-pass filter e o —
» Pulse Width Definition and Measurement Initial-peak saw tooth
» Display level and drive peak estimation of the next | ;"i‘;"ﬂl
pulse i ‘rapE:;id
» Classical pulse types include (as shown on the right) || Haver-sine
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VCS Software | Classic Shock

Classic Shock

» Sampling Rate: automatically calculated
based on profile, or manually up to 102.4 kHz

» Time Block Size: 512 to 65,536 points
» Average Number for Control: 1 — 4

» Test Start Method: pretest runs with four
excitation types: positive pulse, negative
pulse, random with close-loop control,
random with open loop
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VCS Software | Classic Shock

Classic Shock Test Profile and
Parameters

‘g Test Configurations for ShockBare2 [VICS (Shock)]

Test profile

“

Shaker parameters
Test parameters
Pre-test parameters
Test profile

SRS analysis

Shock abortlimit
Limit channels

Run schedule
Event action rules

Miscellaneous

T *
——= Acceleratioh
“““ P
_____ 7]
T il
L 1
T —— 1 H rreer
| | | §
I ]
S | T B 0.02
-0.02
____________ ] SNSRI, | NS | | S| S
1 Time (5) -0.06 | Time (s)
0008 0.000 0.005 0.010 0.018 032 0.1 0.0 0.2
— | Pulse parametersl [ Compensation parameters I
Pulze Type Compensation type 4‘ Shaker limits
Half-sine IZ| | Refresh | Pre-post El |Pos. displacement: 1.0039 in
[ . - ;
MNeg. dizpl t: 1.0039
Amplitude (g} Pulse width{ms} Compensation pulse type i Elg St i
Velodty: 78.74 in/s
5.000000 5] 8.00[5] || | Displacement optimum =] Igccel:r:tm. 199faﬁ -
—| Main pulse tailsli Pre-pulse height{3&) |Force: 22046 LBF
3.00
® MIL-STD810 o MIL-STD202F E Heal el
Post-pulse height{c)
[Max vel: 6.6438 injs 8% @
150 8568 15.00
El [Min vel: -3.7316 infs 5% @
— S [ Revers= the pulse [Max Disp: 0.04873 in 5% [/]
= - o LISTO M IZ I =
i i [Min Disp: -0.04788 in 5% @
Pre pulse tail (%) sooofS] fiiS MEXAE Bl 3% 9
[Min Acc: -0.7468 g 0% (V]
Post pulse tail3) : E [Max farce: 541.24 LBF 2% @

Luadfromlibmwl |Savetn Iit:rawl

| Config.library =

Lok caneel |
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VCS Software | Transient Random

Transient Random

» Applies a chain of pulses with
random nature to the shaker.

» Target profile power spectrum
defined in the same way as
Random control, with the
addition of defining transient
pulse interval

» Application includes simulation
gunfire or road simulation
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VCS Software | Transient Random

Transient Random Specs

» Sampling Rate: automatically calculated based
on profile, or manually up to 102.4 kHz

» Spectral Resolution: 200, 400, 800, 1,600,
3,200, and 6,400.

» Time Block Size: 512 to 65,536 points
» Average Number: 1 — 500 (2 — 1000 DOFs)

» Drive Sigma Clipping: 3-10

(Ch1}

4.0

3.0

2.0

1.0

0.0

-1.0

' [—_Ch

0:00:25.197

5387 -5000

|
-4000

1 | |
-3000 -2000 -1000
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VCS Software | Transient Random

Transient Random
displayed in the
frequency domain

Control Composite

oo

0om L

1.00E-04

1.00E05 |-

1.00E-06 |

1.00E07 |

1.00E-08

LogMag g% [ Hz

(Ctrl. RMS: 1.0391 g (10.00Hz ~ 2000.00Hz}
Target RMS: 1.0525 g {10.00Hz ~ 2000.00Hz}

Frequency (Hz)

|
100

|
1000 2000
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VCS Software | Shock Response Spectrum (SRS)

Shock Response Spectrum (SRS)

. - g I : — MaxiMax(f)
» Provides controls to meet a target Required Fifing error 16.793%
Peak error (|[RR5-5R5]): 503.968Hz 4.5T934g
Response Spectrum (RRS) Peak error (% & dB): 503 968H7 A5 TII4% -TZ2473d

» Waveforms are automatically synthesized from a
user-specified SRS reference profile using sine
wavelets.

» The Transient Control option allows control of
imported transient files

Frequency (Hz)
100 1003

» High frequency waveforms, Alarm, and Abort
tolerances may be applied to any active channel to
provide an extra degree of safety for delicate test
articles
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VCS Software | Shock Response Spectrum Synthesis

(LU

SRS

SRS of a Sine Wave

=N

SRS of Multiple Sine Waves

SRS

A2

"

Al

RRS: f

Required
Response
Spectrum

[\ B =i

NE
} /

Synthesis Process
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VCS Software | Shock Response Spectrum (SRS)

Process of Shock Response Spectrum Synthesis

» Waveform Synthesis Methods: control time
waveform is generated from multiple sine or
damped sine or sine beat components

» Damped Sine Parameters: frequency, amplitude,
critical damping factor, delay

» Sine Beat Parameters: frequency, amplitude,
number of half sine cycles, delay

» Component Generation: auto or manually
controlled

» Synthesis Parameters: waveform duration, max % of
error, max number of iterations

0.0

=210
-2.0

0.00

-0.05
.10

[ Accelefatlnn

[Max: 2. 7547
[|Min:|-2 669 |

Max: 3.0372
Min: -2.2895

l_
Time [mE}

Max: 0065506
i -0 055605
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VCS Software | Shock Response Spectrum (SRS)

Shock Response Spectrum (SRS) Synthesis Configuration

;;: Test Configurations for SR34 [VCS (SRS)] ? o
SRS synthesis « - -
i o _ 1T _}_ _____ ]'______; _____ _} —— Acceleration | ] : : — MaxiMax(F)
Shaker parameters Max: 27547 — T~ T i e N o Fitting error: 16.7923%
S [Mn- ZFES [ T [ Y e T Ak N R Peak error (|RRS-SRS|): 503.968Hz 4.57934g
Test parameters : S Ty Peak error (% & dB): 503_868Hz 45 26309 T2 24T
Pre-test parameters 20—t A _3 ________________ i
Test profile .| Y A | Time [ms]]
SRS settings
SRSeynthesig b Iminc-32895) 0 0 o AN JAILEAAA . o 1 | BWREE———————————— — — — — — —— — — — — — — — — — — — —— —
Waveform compensation
Limit channels
Run schedule Frequency (Hz)
1008
Eventaction rules |
: |
Miseelime | [ Show shaker limits | Re-initialize | | Override ‘
|
I| Forward ‘ ‘ Backward ‘ Fill down ‘ | Hndo | | Redo ‘
Wavelet Synthesized

amplitude g = amplitudeg | Error % _ Error dB

-0.112885
0.10965
-0.163547
0.17641
-0.273648
0.312717

|Load from library| |save to library|

| Config.libmy = |*-ﬂgw-—| |'-!=§m—|
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VCS Software | Shock Response Spectrum (SRS)

Shock Response Spectrum (SRS) Analysis

(Signals APSIPT1Y APS(PTZ) 4 b ox

TogMag (9)* 7 (H2) m APS(PTI) W APS(ETZ

(Signals FREPTZ,PT1)) 9 [ x

FFT, Power Spectrum, Transmissibility

a0

20

-20

-30

[dEg

[ m MaiMax(PT?) ®  PoshMax(FT2)

AN
NS

Frequency (Hz)

|
|
|
[
|
|
|
|
[
|
|
|
|
[
|
|
|
[
|
|
|
|
|
o

100 1000

SRS Analysis
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VCS Software | Earthquake

Earthquake Testing

» Provides controls to meet a target a
Required Response Spectrum (RRS)

» Waveforms are automatically synthesized
from a user-specified SRS reference profile
using random type of wavelets, uniform or
shaped

» Alarm and Abort tolerances may be applied
to any active channel to provide an extra
degree of safety for delicate test articles.

0.01

-0.01

-0.03

g | [ |—— 'Acceleration’
o ————— - ——— A==
Max: 0.024588] S U
Min: -0.024561
|
[ m— L L A m
]

I
-6138 a 5000 10000 15342
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VCS Software | Earthquake

Earthquake Specs

» Compliance: |[EEE 344-2013

» Waveform Synthesis Methods: multiple sine, damped sine, sine beat, uniform
random, or shaped random

» Component Generation: auto or manually controlled

» Random Wavelet Definition: frequency, amplitude

» Shaped Random Time Window: user defined rising time, hold time and decay time

» Component Generation: auto or manually controlled

» Synthesis Parameters: waveform duration, max % of error, max number of iterations

» Full Envelope: configure test response spectrum to be greater than RRS in terms of
dB
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VCS Software | Time Waveform Replication (TWR)

» TWR provides precise, real-time control for long waveform duplication up to 1 billion data points!

» Multiple long waveforms can be duplicated precisely on the shaker just as they were recorded

» Includes Waveform Editor (EDM-WE), a flexible importing and editing tools for long waveform
signals

» Allows the recording of time stream data at the full sample rate on all input channels

» Up to 8 channels can be enabled for control and time data recording on master front-end

» Upto 511 channels can be enabled for monitoring and time data recording
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VCS Software | Time Waveform Replication (TWR)

Time Waveform Replication (TWR)

> Number of Waveform Profiles: Infinite number of
Waveform recordings

» Maximum Number of Points: all internal flash
memory space is used for storing profile data
(currently 3.7 GB), which corresponds to
approximately 1 billion data points ' e e

» Maximum Frequency Range: up to 18 kHz

» Maximum Sampling Rate of Data: waveforms of any
sampling rate up to 102.4kHz
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VCS Software | Time Waveform Replication (TWR) Spec

» Sampling Rate: up to 18 kHz
» Maximum data points to replicate: roughly 1 billion points
» Display Time Block Size: up to 4,096 points

» Transfer Function Update Ratio: transfer function is updated continuously in real-

time depending on the transfer update ratio which can be entered by the user
between 0 —0.5.

» Pretest: a random close-loop pretest logic is built-in to generate an initial FRF value

» Low Pass Filter: applied to all input channels in real time
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VCS Software | EDM App

» Allows the control and monitor of Spider
system from iPad.

» All major parameters can be configured
from the EDM App.

Control Panel

Sine Test

TEST OPERATION

Run Test Run

Pause/Cont. Test

Stop Test

RUNTIME STATUS: CHANNEL LOST: CH2
Control Peak 9.80534 m/s"2
Target Peak 9.80665 m/s"2
Drive Peak 0.09994 v
Frequency 100.89 Hz
Remaining Time 00:08:18
Full Level Elapsed 00:02:20

More

FRONT-END

Simulation Mode

Connect

= 2 &b c@mL &

LogMag m/s2

[9.80531]

— HighAbort{f) o5 gtighdlarm(l) — LowAbort(f) — LowAlarm(f)

— profile(f) = contral(f)

100.0 1,000
Frequency (Hz)
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VCS Software | EDM App

» Up to 8 tests can be loaded onto the
Spider hardware and accessed from the

iPad.

Full Level Elapsed

Total Elapsed

Control Panel

Test Operation

e =iy
Pause/Cont. Test Cont. )
Stop Test Stop
Runtime Status

Level 100.00 %
Drive Peak 0.09974 v
Frequency 20.66 Hz
Remaining Time 00:10:35
Full Level Elapsed 00:00:02
Total Elapsed 00:00:08

Sweeping Rate 1.00 Oct/Min

Front-End

192.168.1.58 (#994656)

Cancel Choose a Test to Run

RORSOR
Sine
Random
FFT

Random2

20.66 Hz

' 1 U
10.0 100.0

— HighAbort(f)

= control(f)

l-
p
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VCS Software | EDM App

» The iPad provides basic = A A b o = 8 8 —
control and status Random
. o Test Operation
information. - 2

. Run Test Run

[1.07500E-1}

Pause/Cont. Test -

Runtime Status

> Test data can be
viewed in real-time.

< Level 100.00 %
N
§ Drive Peak 0.33857 v
» Zoom and move the < Control RMS  9.90120 m/s»2
=
g Target RMS 9.80817 m/s"2
data plot. 3
p Remaining Time 00:26:01
Full Level Elapsed 00:00:58
» Use cursors to view Total Eispaad St
Front-End
d at a V a I u e S — HighAbort(fy —— HighAlarm(f) —— LowAbort(f) LowAlarm(f) ronEn
¢ profile(f) === control(f) 192.168.1.58 (#994656)

4 t ' 1 i
p.0 1E-5+ 100.0 1,000.0

Freq (Hz)
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VCS Software | Non-acceleration Control

Mon-acceleration Control ? X

» A non-acceleration measurement quantity can be
applied to the control signal

Control inlinear acceleration
Control inangular acceleration

& Controlin any non-acceleration unit

» Choose from multiple quantities including force,
sound, and voltage to control when appropriate [
sensors are used B Velodlly

IIVEIOE! Displacement
Pressure
» Angular acceleration can be controlled in Sine and Enrcfdp |

Sound Pressure
Random tEStS Angular Acceleration i
Angular Velocity
strain
Voltage
Angle
Torgue

Control quantity  Acceleration W

I . 1
|
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VCS Software | Non-acceleration Control

The controller is also capable of using mixed displacement, velocity and acceleration
sensors to synthesize a control signal in the acceleration domain.

» Random: control in angular acceleration, control in any non-acceleration unit

» Sine: control in angular acceleration, control in any non-acceleration unit, control in
linear acceleration while allowing displacement or velocity measurement

» Shock/TTH: control in any non-acceleration unit
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VCS Software | Review Mode

Review mode is used to recall multiple saved signals in a user defined layout with one

mouse click

. Engineering Data Management Spider-VCS

|Re|:ent tests

Randomd [WCS {(Random}]

L 5 System (256) -

Randomz [vCS{Random)]
L- 2= Sine2 [WCS{Swept Sine)]

Sine0Oscl [WCS(SineOscillator)]

Random3 [WCS{[Random]]

Sigmnal Display

X
|IBug josuon |

o001

1 O0DE-O04

1.00E-05

Freguency (Hz)

Rewview Dperation Window

=] H

Allruns

4

10(-4731 ' M [T Auto play Report

] Live Signals Ru
4 % Pun2 Jan 23, 2018 4
A STIGO0008 Jan 23,
[% i RECO169 Jan 23] B

[~ =% Bunl Jan 22, 2018 3
-+ % Default Folder Jan 3

1 2 3

RECO16%9 Jan 23, 2018 23-10-56
Elapsed time: 00:01:14 Lewel: 100.00 %

RunZ

']
"
o
o
-

A

1000 2000

| Cursor | Peak Marker

F-lun Log

Absolute ime Testtime Eventtype

11:11:55 PM 0D:00:56 UserAbort
11:11:55 FM 00:00:56 Flash Screen am
11:11:55 PM 00:00:56 Stop the Test
11:11:38 PM 00:00:39 Schedule Lewval
11:11:27 PM 00:00:28 Schedule Level
131:11:17 PM 0D:00:18 Schedule Level
11:11:06 FM 00:00:07 Schedule Level
11:11:05 PM 00:00:06 Flash Screen am

11-1nN-5A/ BM A= A= 0 Sart Srhaduls

x| Channel Status

=
- Location ID -
Thi
20 =2 o 1 2o
Thz
O —
-20v -1 o 1 20w
Ch3
SS———
-20v -1 o 1 20
Thet
N ——
-
R —— >
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VCS Software | Review Mode

Here are a few examples of using Review Mode:

» In Shock, the user can save each pulse using the Save Signal setup. With Review

Mode, the user can easily review each pulse together with other signals with one
mouse click.

» In Random, signals can be saved every 2 minutes. Later, they can be auto-replayed
one-by-one in the Review Mode.

» In Sine, signals of each sweep can be saved and then be reviewed and reported.
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VCS Software | Limit Channel in Frequency Domain

» Any input channel can be set as
a limit channel.

» These channels are given
limiting spectral profiles, and if
the spectrum of these channels
exceeds their profile, an event is
triggered.

> These limit channels can be set
as Alarm, Abort, or Notch.

¢ Test Configurations for Randomd4 [VCS (Random)] T x
Limit channels * | Frequency Domain| Time Domain
Shaker parameters __' :
Test parameters Location ID Enabled Edit
Pre-test parameters 3 Chl [=] Edit
Test profile Ch2 [ Edit
RMS limits Ch3 ] Edit
Run schedule Ch4 N Edit
Limit channels Chs ] Edit
Event action rules Che [ ] Edit
Mizcellaneous Ch7 | Edit
Cha ] Edit
Config. libry =

oK | Cancel
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VCS Software | Limit Channel

> Edit the limit in VCS

[ Limit Profile For Channel:1

[ I [ —— Abort Alarm [—— Profile | oK
| I
I | | ;
I | | | Cancel
1.0
1 1
| |
———— ——
|
a1 e __I+__ — Show dB
|
| Wl Show profile
|
0.01 | Frequency (Hz)
T
1000 2000
=
& Enable abort limit |54 Enable alarm limit | Enable notching limit | Define all limits together | | Import
|Abort Limit||Alarm Limit |
Frequency (Hz) | Acceleration[g} | Velocit_vl [imy's]) | Displacement (in | Apply
5 0.05 0.61448 0.039115
il
10 Hh § 0.61448 0.019559
| Insert
90 04 02731 0.0009659 - —
7 | REMOVE
200 o4 0.1229 0.00019559
500 o4 0.049158 3.1295E-05
]
1200 o4 0.020483 54332E-06
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VCS Software | Limit Channel in Time Domain

> Limit check on time domain

» These channels are given
high limit values, and if the
time signal of these channels
exceeds their limit, an event
is triggered.

» The limit can be defined as
raw data or RMS.

r'lﬂ Test Configurations for Random® [VCS (Random)]

7K
Limit channels %« IFrf.~{:| uency Dﬂmathme Domain |

Shaker parameters Fllldnwn Fill to..| '@ Rawdata < RMS
Test parameters I.ucatmn ID Enabled High limit Unit
Pre-test parameters _‘ Chl 3
Test profile Lhi 3
RMS limits 3 v
Run schedule Chd v
Limit channels Ch3 m
Event action rules Lha &
Miscellaneows Chi O

Chg Ef

|Cﬂnﬁg. library -

A CRYSTAL

© INSTRUMENTS

© CRYSTAL INSTRUMENTS 2020




VCS Software | Notching

» Two advanced notching features

= Summed Channel
Notching
= RSS Vector Notching

‘f; Test Configurations for Sine3 [VCS (Swept 5ing)]

Limit channels  « | FrequencyDomain Time Domain| Advanced Limit

Shaker parameters .Q}mmed channel notching . Vector RR3 notching () Moment natching

Test parameters A= Define signal
Test profile . a1 |LI
Check against shaker h4, Chs, Ché)

Run schedule

Vector(ChZ, Chd)

IW__- |
Event action rules

Miscellaneous

| Enable imit | Edit imit

‘ Delete

O

O

=

Edit

p 3
X
X
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VCS Software | Notching

» Showing how the control signal
and one of the APS signal will
change after notching is applied.

iy !
20 30 40 {aL] a0 100

LogMag g (0-peak)

200

gnals SIGODDY-not_Spectrum{Ch2) limit2(F)} 1

LogMag q
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VCS Software | Notification

VCS software can send email, socket messages, and/or digital output to any persons or
external devices. This action can be triggered by the event action rules or digital input.

Customize Email Content

? >

Customize Digital Qutput ? x

Send email is a DSP actionthat will be takenwhen an event is imvoked. The message will be

sent to the Email address specified by [Global Settings]. Please specify the message body

here.{Mote:Send email by Front-End not support 55L)

Create a Spider Message n

Send to:  support@go-ci.com
- S . “Send Message” is a DSP actionthat will be taken when anevent is

opyto: | supportZ@go-ci.com imvoked, The message will be sent from Spider module to Wind ows

: through API {Application Programming Interface). Please specifya Selectoutput #! | Qutput #5
Subject: |User Pressed Stop .g ] PR : a ing ) pecify p EI
destination and unique message. s ?
: - Digital output signal pattem
Body: Random4 --> Event Action [Send Email)
Destination 192.168.5.122 |__| L | | | |
Message: Run test 4 High Low
Inverse state
ok | Cancel .
| 5 i Pulse duratiom: 1 [ms]
ok || cancel
Send by: @ Send email by EDM Send email by Front-End
oK || cancel
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VCS Software | Import and Export Data Files

Support various file formats for both import and export

ODSs ATF XML Format (*.atfx)

QD5 ATF XML Format (*.atfx)
Uzer defined ASCI Format(™ td)
Uzer defined C5V Format(®.csv)
UFF ASCIl Format (F.uff)

UFF ASCIH Format (F.unv)

UFF Binary Format (*.buff)

UFF Binary Format (*.bunv)
MATLAB Data File Format (*.mat)
Wave File Format(*.wav)
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VCS Software | Cursors and Markers

» Cursors allow features of
a waveform to be
measured such as a peak
value or the time
between two events.

> Cursors can be converted
to annotation.

» Markers display the peak
or valley features of a
waveform and can be
displayed with signals

(Ch1)
S-EENLS8E kel
[nPs eo00-00iz)|
[Convert Cursor Value To Ann:
r
X[16] = HC )
Y[16] =0 gMag
i

00000000

T e = —
|-+"| Cantrol Composite View  -+'| Signal Display
- %

0000000 Y . | Frequency (42)
| 100
{Signals APS{PTO1)) 4 x
iml iml
dB (g)Z / (Hz 'm
{0} / (Hz) 50.80| :|78.91 [ APS(PTO1)
8 - —
g4 pE—=r ———— = ——
ar L w}fﬂvﬁw_ ]
e %W =
L T i - 1 WJ\MN‘I& \JMVLVAW!'W
wrr——t—— = ——
Hrr——————t————— = ——
- 895 l:ll]l]| 1235.EIEIIJ| Frequency (Hz)
20 a00 1000 1500 2000

(APS(Ch1)) ((APS{ch2)) | (arS(Cha)) ((APS(ChE)) X
LogHag g7 [ Hz — APS(Ch1)

"

1.00E-08 -

1.00E-03

|AP 5(Ch1) RMS: 0.0044 g {20.00Hz ~ EDDD.DOH1'||

P1 = 150,00 [Hz), 2 9860-008 [g2
b2 = 230,00 [Hz], 29243€-008 [2
13 = 185,00 [Ha], 2.8022€-008 [¢2
p4 = 360,00 [Hz), 2.7739E-008 [g2
bs = 270,00 [Hz), 2.63526-008 [g2

| Frequency (Hz)

20

1
100

1000 2000
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VCS Software | Cursors and Markers

e ETRTR}Y}WNGY
The cursor and marker [E=sisssias

= |%, Control Composite Table Count = 1 [ Add Signals H Export to Excel \
WI n d OW d Isp I ay the Signal Mame P P2 P3 P4 P5 Unit
cursor and marker ot X = 80.00 X = 0,00 X = 0.00 X = 0.00 X = 0.00 Hz
ighAbortff) ¥ = 0.0043 ¥ = 0.0000 Y = 0.0000 ¥ = 0.0000 Y = 0.0000 o*/ Hz
values in a table.
i) X = B0.00 X = 0.00 ¥ =0.00 X =000 X =000 Hz
P ¥ =0.0011 Y = 0.0000 ¥ = 0.0000 Y = 0.0000 ¥ = 0.0000 o/ Hz
Those values can be
exported to Excel.
i % = B0.00 % = 0,00 ¥ = 0,00 % = 0,00 % =0.00 Hz
¥ = 0.0003 ¥ = 0.0000 Y = 0.0000 ¥ = 0.0000 ¥ = 0.0000 ot/ Hz
. % =190.00 ¥ =130.00 ¥ = 320,00 ¥ =155.00 ¥ = 200.00 Hz
cantrolf) Y =00013 Y =0.0012 ¥ = 0.0012 Y =0.0012 ¥ = 0.0011 o/ Hz
ICursor |Pealt Marker
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VCS Software | Report Function

> Formats

Available:
Open XML, MS
Word (.doc,
.docx), PDF
Customizable
Template: title,
logo, fonts,
page layout,
position of test
status, selected
measurement
status, and
user note

Report | Help

My Report->

User Defined Template
My Report
System Report
Reportfor Al
Active Signal Window
All Signal Window
Channel Status and Run Log
Saved Bitmaps in This Run
All Test Configurations
Test Parameters
Input Channels
Profile, Schedule and Limits
Spider System Setting
Channel Calibration
Miscellaneous
License
Global Settings
Software Screenshot

2 Define Template

%Logo |‘ Page ‘iHeader & Fonteri‘ Measurement Status EGraphs E!Mvanced%

Signal printed Style

Title Customized Report Preview
| Title font |
Font: |Franklin GothicBo  « Size 12 ~|B I U A 'i £
= Customized Report
C u Stomlzed Report o Report time: Jan-23-2018, 23:35:12 Data measured at: Jan-23-2018, 23:11:55
ok Test name: Randomd Test type: VCS (Random)
B Test status: Test Stopped (User Abort) Run folder: Run2 Jan 23, 2018 23-10-43
e Remaining: 00:04:42 Total elapsed: 00:01:20 Full level elapsed: 00:00:18
1 eadmgﬁmtl LA A . I
- —— Lines: 400 DOF: 64 Frequency range (fa): Calculated by profile
Font: Calibd viSze12  -||BTT U A ~| Average: 64 Run Start Time: Jan-23-2018, 23:10:45
Heading
Control Composite
[ Teact ot |
—— T T .
Font: |Arial v|Size|105 | |B T O A - ¥1. RS 0.9871 g (20,00Rz ~ 2000 00Fz)
Text Target RMS (Full Level) 1.0006 g (20.00Hz ~ 2000.00Hz|
BoriT]
"= 80.00 [Wa], 0.0043 [g* / We)
r——— —_— e it TR TR
—r fentation |——— | Page size |
ikl ) o0 e a0t g
Portrait ® landscape @ letter A4 B4 - L;wmuul 5 \
1 = 800 he, 00000 g/ 4]
> P 14500 Pl 0001 (/W
P2« 365,00 (Wa], 0.0013 {9° { Wa}
” vs-mmw‘am 1]
P 5 = 310,00 ], 00012 g Ha)
Report Options e /
ECustDmized ReportTemplah&E.System RepnrtiiR-eport File FDrmatHUser Notes|
i L} L} !
User Notes
ESS A \ Freguency (42)
. s z o 1000 e
& Promipt headers setup at time ofreport generation
i Remiaining: 00:04:42 Total elapsed: 00:01:20 Full level elapsed: 00:00:18
4| Automatically openreport Lines: 400 DOF: 64 Frequency range (fa): Calculated by profile
Average: 64 Run Start Time: Jan-23-2018, 23:10:45

& Print signals in different line types

& Print signals in black and white
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VCS Software | Input Channel Table

» Input channel setup with customizable column selection.
» Engineering unit assigned to each channel

» Automatically extract the TEDS sensor information

[ Input Channels for Random? [VCS{Random]] ? >
iFiII - : Ex/Im *; :L.Ir'lit_sE ‘ i Sensar "; ;Nan-a:celerationml'ltmli iDC Offset Control ;Luad from library| |saveto Iibrar}'; /| Save as default B4 Auto Fixed Location|D
> F I Ite r Set u p fo r ea C h _.ip: Use Cirl=cand Ctrl—"'-.' to copyand paste selected rows or cells. -
Channel ; Measurement Engineeri i Max. sensor | High-Pass
C h a n n e I On/Off type Location 1D —— unit Sensitivity Input mode Sensor — filter Fc (Hz)
[ [ On Contral  |* | Ch1 Acceleration wilg 100.00000 (mV/q) AC-Single End o 20,0000 (V) Off
ps On |Menitor |~ | Ch2 Acceleration vlg 100.00000 (mV/g) AC-Single End N w1 20,0000 V) | Off
3 On |Monitor |~ | Ch3 Acceleration =g 100.00000 (mV/g) AC-Single End = ~120.0000 (V) Off
> Se NSor | | b ra ry Wlth 4 On [Monitor | Cha Acceleration || g 10000000 (mV/g) | AC-Single End v v |200000 () |off
5 [] On [Monitor |~ | Ch3 Acceleration “ig 100.00000 (mV/g) AC-5Single End e w 120,0000 (V) 0off
O pt i O n a I Se n SO r & On [Monitor |~ |Chf Acceleration “|g 100.00000 (mV/g) AC-Single End o | 20,0000 (V) Off
7 On |Monitor |~ [Ch7 Acceleration “|g 100.00000 (mV/qg) AC-Single End o w 1.20.0000 (W) 0Off
Ca | i b rati O n g8 On [Monitor |~ |Ch8 Acceleration “lg 100.00000 (mV/g) AC-Single End b ~ 120.0000 (V) Off
notlflcatlon !iModule: SN: 2580256, LED light start biink. EITTOIERWCIII | —— Ceneel
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VCS Software | Shaker Parameters

<4 Test Configurations for [TTH] - Test [VCS (TTH)] ? X
T Manufacturer IA nymou I Shaker name Default Shaker
h k P Pre-test parameters Haytaod rees 0,22046| L85
Shaker Parameters Tetorfi Acualshaker it usedin thistest
THeompensat Fore pesk '
Limit channels Max. velo _, j}m 0
e Parameters can be ——— i ozin
. ent action rules 025
loaded and saved into Heckmn p—
library -
* Shaker limit check —
against testing profiles
o
L€ ——————— .
A CRYSTAL
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VCS Software | Test Parameters

‘ Q Test Configurations for Checking Out [VCS (Random on Random AND Sine on Random)] 2 X ‘ Q Test Configurations for [TTH] - Test [VCS (TTH)] 2
o B - . 4 | 1
Test profie — E 2 | 1000|
Fre 4 - Test profile
o [cocumesoypone [
| Calculated by profile
Run schedule | —————— TTH compensation
Uikt chanieks TTH abort limit
Eventaction rules SRS analysis
RoR profile Limit channels
SoR profile Run schedule
Miscellaneous Event action rules
Miscellaneous

‘ Q Test Configurations for Shack - Demao5 [VCS (Shock)] 7 x

Shock abortlimit
Limit channels
Run schedule
Event action rules
Miscellaneous

A CRYSTAL
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VCS Software | Pre-Test

Pre-Test status ? x Pre-Test status ? X

Noise RMS = [T Ct *vS = [RECTI 0= ok - [ECAd Noise RMS =

9* [ Hz

Proceed
[Enter]

A CRYSTAL
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VCS Software | Test Profiles

»j Test Configurations for Checking Out [VCS (Random on Random AND Sine on Random)] ? »
psaenvs| o 0
Shaker parameters TogMag 9° | Hz = =
Test parameters - -
Pre-test parameters —= — - 7 - — = — =
W, il ~ ! -R__L I
RMS limits s=ana bt T T T T
Run schedule Frequency (Hz)
Limit channels
Event actionrules VG
RoR profile
Frequency Acceleration Slope High Abort | High Alarm | Low Alarm Low Abort

SR prohe Hz (9)Hz dB/Oct dB dB dB
Miscellaneous > 1 0,000273233 6 3 -3 7

2 30 0,00108776 6 I3 3 |6

o
3 350 0,00108776 6 3 -3 -6
4 2000 0,000191497 13 3 -3 -6

Sine

Random

a Test Configurations for Multis_GT_ XY 64 Std 33,9ms [VCS (Multi Sine)]

A CRYSTAL

INSTRUMENTS

Shaker parameters
9 —— HighAbortif) —— HighAlarm(f) ——' LowAbort()
Test parameters : | |—— LowAlarm{f) —— I
Randompre-testprofile || W@ ————— 7
— T
[testprofie | \
Tones Setting __i _____________________________________________ "" _____
Check against shaker ! Frequency (Hz)
Runschedule
Limit channels
Event action rules 4 ik E I LogMag -
Miscell Frequency = Acceleration  Velocty | Displacement High Abort | High Alarm | Low Alarm | Low Abort
i Hz P /s | in Segmentiype. | s a8 8
1 0,100642 1,23685 | 0,0787402 6 L) -3 -6
Const. Ampl. |~
2 157609 |1 3,89876 |0,07874 6 3 3 =3
Const. Ampl. |~
3 2000 1 0,030724 |4,8B987E-06 6 3 -3 -6
© CRYSTAL INSTRUMENTS 2020



VCS Software | Test Profiles

Target Profile setup for
Transient Time History

Shakerparameters
Test parameters
Pre-test parameters

TTH compensation

TTH abort limit
SRS analysis
Limit channels
Run schedule
Event action rules

Miscellaneous

s Test Configurations for [TTH] - Test [VCS (TTH)]

? X
[] | | p— al waveform
I | | I | | I
—————— o e | T e R s S
I | | ' I | | I
| | [ | |
“““ T e,
I | I
“““ I T mthe,
______ i E— ﬁ&h AEminind e T
1 n | [ |
| | | |
I | 41 |
|JVVM |
I | I
“““ T | 1 N
______ I Y Jp*
| ll | | | H |
- i i | AW il
I | | =1 |
I | |" | I
______ oo 0 R R R
1 i | | i i i
Time (ms)|
T Time(ms) | Value (@) [ Parameters |
TR O 0 |B|ock T/Size: 1,6 s / 2048
|Sample rate: 1280,00 Hz
2 1,5625 0
4 3125 0
6 46875 0
1
8 625 0 0
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VCS Software | Test Profiles

d Test Configurations for Shock - Demo [VCS (Shock)] ? bd

Shakerparameters

Test parameters

Pre-test parameters

SRSanalysis | |

Testing Profile Setup for |~

|

|
Limit channels T
Run schedule

Classic Shock e RN . N ]/\\[\

 Withmanywaysof | || ‘ _ )
displacement e | -

compensation = N P— | =
[att-sine B [omemesho| | | [pre-post [=] |[Pos. displacement: 0,49213 in

Neg. displacement: 0,49213 in

* Follow various testing el e g =

- Acceleration: 32,818 g
Pre-pulse height(%) lFon:e: 1124 LBF

standards — T | E— o]

[Max Vel: 2,098 infs 17%
[Min Vel: -5,1846 infs 9%
liC oo e [Max Disp: 0,0954%4 in 19%
: [Min Disp: -0,098569 in 20%
[MaxAcc: 59 15%
[Min Acc:-0,74931 g 2%
[Max force: 17,125 LBF 15%

! - =
©isosses () Customized. 15,00

SEEEEEEY

A CRYSTAL
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VCS Software | Test Profiles

\;i Test Configurations for [TWR] DEMO9 [VCS (TWR)]

Shaker parameters
Test parameters

Pre-test parameters

Profile Setup in Time
Waveform Replication

——_ i

Limit channels

Run schedule

Event action rules

Miscellansous
e Testing profile setup
. Profile name
used together with e Aim
o data4_Y0_TWRPro_1 CAUsers\TDN\Documerts...
b2_H 3Zseg_new. .. CAUsers\TDN\Documerts...
Waveform Editor tool ez il coieocoiuing
. . o eb2_Rod front Zseg_new... 286725 CAUsers\TDN\Documerts.
* Giga-words of size in el e e
. REC0011_Ch1_TWRPro 512000Hz 28655 CAUsers\TDN\Documerts...
p rofl I e | e n gt h RECD011_Ch2_TWRPro 5120,00Hz 2,65 5 CAUsers\TDN\Documerts...
T —



VCS Software | Run Schedule

d Test Configurations for Checking Out [VCS (Random on Random AND Sine on Random)] ? X
Selectan item to insert: It m f
Shaker parameters Test schedule entries : '
Test parameters S e D=
e Startaloop Loop number- 1
Pre-test parameters [Run at Level Level 25,00%, duration 000500 (I
Test profile T G Level 50,00%, duration 00:00:10 R d R S h d I
AMS limits i RoR On: 12,3 4: Off: 5,6,7,89,10,11,12; Broad Band On a n o m u n C e u e
|Feerte—— - SoR On: 1234; OFf 567,89,10,1,12.13,1415,1617,18,1920; Broad Band On .
Level 100,00%, duration 000500 (] h RoR d SoR
Limit channels User defined events End loop (W I t O a n O
Eventaction rules Save signals to PC My Report (Create Report(My Report]
RoR profile Flash Screenand Beep
SoR profile My Report
Miscellaneous
\j Test Configurations for [S] Mod [VCS (Swept Sine)] ? x
Shakerparameters
’ 9 . Hi —— HighAlarm() ——
Test parameters L J—Li —
Test profile L
-
Check against shaker !
Limit channels | Frequency (Hz)
Sine Run Schedule [feserme
Miscellaneous
—-Schedule begin---
Sweep Entry
1,754625 Sweeps; Start: 20Hz; Range: 20Hz to 700HZ: Level: 100,00%; Duration: 00:03:00
SEUEA 0P My Report [Create Report(My Report}
Step Sine Entry
Fixed Dwell Entry
A CRYSTAL
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VCS Software | Run Schedule

‘d Test Configurations for [TTH] - Test [VCS (TTH)]

Select an item to insert:

Shaker parameters Test schedule entries -— —
---Schedule begin---
Test parameters Startaloop Loop number- 1
Pre-test parameters Level and Pulses Level 50,00%, Pulses 10
Test profile Invert Pulse Level 75,00%, Pulses 10 (RS I
Level 100,00%, Puises 100 (]
TTH compensation Start Manual Output Control Endloop
TTH abort limit
- My Report (Create Report(My Report)
SRS analysis User defined events
Limit channels Save signals to PC
Runschedute -l fiagh Screenand Beep
Event action rules My Report
Miscellaneous

TTH Run Schedule

ﬁ Test Configurations for Shock - Demo5 [VCS (Shock)]

Select an item to insert:

Shaker parameters Test schedule entries
Test parameters St.a-rl a-I@ )
Pre-test parameters fovei and Piltes
hock Run Schedule |-\ T

S oC un SRSanalysie Start Manual Output Control
Shock abortlimit
Limit channels User defined events
W Savesignals ta PC
Event action rules Flash Screenand Beep
Miscellansous My Report

---Schedule begin---
Loop number: 1
Level 50,00%, Pulses 2 [ I
Level 75,00%, Pulses 2
Level 100,00%, Pulses 100 (]
End loop
My Report (Create Report(My Report)

A CRYSTAL
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VCS Software | Run Schedule

TWR Run Schedule

4 Test Configurations for [TWR] DEMOS [VCS (TWR)] ? X

Run schedule « | Selectan item to insert: | Schedule |
pe——— meve—Ew—— mmﬂwmhm Move
Test parameters ---Schedule begin---

P Starta loop
Pre-test parameters Run Profile eb2_Hanger3Zseg_new_Profile_TWRPro,

) Level 100,
Test profile 00%
. View profile
Limit channels User defined events Repeats 1, SLIENE PR T
Scale 0,

[ﬂﬂﬂdﬁdﬁr ] My Report s

Event action rules |r R | Total time of the profile: 32,768 s

Miscellaneous Save signals to PC
Rec On

eb2_PT4Zseg_new_Profile_ TWRPr,
Level 10,
00%, View profile
Repeats 1,
Scale1
A CRYSTAL
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VCS Software | Limiting Setup

'}3 Test Configurations for [S] Mod [VCS (Swept Sine)] 7 Y

Shaker parameters

Testparameters
Test profile

Check against shaker
Run schedule

Eventaction rules

Miscellaneous

Apply customized limits
to any individual
channels. Limiting can be
either in frequency
domain or time domain

[ show dB
[&2] show profile

Enable abort limit Enable alarm limit Enable notching limit Define all limits together

A CRYSTAL
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VCS Software | Event Action Rules

Test events such as alarms and
digital inputs will trigger the
user-assignable actions.

Actions Types: flash screen,
beep, create report, save
screen, send emails, send
Windows message to other
programs, set digital output
signals, start recording, stop
recording, save signals in the
list, next level, increase level,
decrease level, abort test,
abort check-off, abort check-
on, open control loop and close
control loop etc..

‘; Test Configurations for [S] Mod [VCS (Swept Sine)]

Shaker parameters
Test parameters
Test profile

Check against shaker
Run schedule

Limit channels

Miscellaneous

Control Channel Lost

>

il

A CRYSTAL
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VCS Software | Save Data

Sine: Data Saving Settings

Shock and TTH: Data Saving Settings

G Test Configurations for [S] Mod [VCS (Swept Sine)]

Shakerparameters Note: Time Streams are recorded to Spider internal storage and need to be downloaded before review.
Test parameters Signals to be saved are defined in the measured signals tab.
Test profile
i Save results to PCunder the foll conditions Ik ults will be saved

Check against shaker
Run schedule

Limit channels
Eventaction rules

[C] When test starts

G Test Configurations for Shock - Demo5 [VCS (Shock)] ? X
Shaker paramete Note: Time Streams are recorded to Spider internal storage and need to be downloaded before review.
Test parameters Signals to be saved are defined in the
Pre-test parameters
. Save results to PCunder the foll Il its will be saved
Test profile

SRS analysis Pulse number (1,2,3-5

Shock abortlimit [0 At end ofeach level
Limit channels
Run schedule
Event action rules

A CRYSTAL
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VCS Software | Run Schedule

» Run Schedule allows the
test to be run automatically
through a preset routine.

» This schedule can include
loops and periods of
running the test at a
specified level and duration.

» The schedule can also
activate any user-defined
events defined in the Event
Action Rules.

Select an item to insert:

F
Test schedule entries

Startaloop
Level and Pulses
Irvert Pulse

Start Manual Output Control

User defined events
My Report

Flash 5creenand Beep
Savesignals to PC

»

S

[ Schedule |

|E::I|T. entry | |FEI"'-'Z-- = il':“'_f| |E=i53|:-|s e:’-tr;| |r-1-:- = Lp| |r.1_-.- e down
---Schedule begin---
Loop number: &
Loop number: 2

Level 25.00%, Pulses 2

Level 50.00%, Pulses 2

Savesignals to PC (Save results to PC)

Level 75.00%, Pulses 2

Flash Screenand Beep (Flash Screenand Beep)

Level 100.00%, Pulses 100

Savesignals to PC (Save results to PC)

End loop
My Repart (Create Report(My Report)

Save signals to PC {Save results to PC)

End loop

A CRYSTAL
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VCS Software | Socket Message

Client Server

» Socket Messages are a means by which
different processes on the same or " mikem
different host computers can bind()
communicate with each other. * )

connect()

listen()

establish connection

ept()

b
read() <

» This communication can be for data
sharing, synchronization, test
configuration or control, and can be
between processes on the same
computer or across a network. ' v

respond data ]
read() |4 write()

¥

write()

» EDM Socket Messages are transmitted | / read)
via either Ethernet port or serial port. close) :

close()

A CRYSTAL
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VCS Software | Socket Message

Client PC

) . software
Communications on applications

the same PC.
WinSock AP < SeTTT— > EDM Software

Communications on
the different PC’s.

The Same PC

Another PC

Client PC
software
applications

Communication LAN
goes through LAN or WinSock API < Sockel Massag > EDM Software
RS-232

A CRYSTAL
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VCS Software | Socket Message User Interface

powerful as EDM-VCS.

Cl offers over 50 socket
commands to the users.
And this number is still
Increasing.

It supports both C++ and
C#H.

CECTOITET0) i e =)
Socket client can be built as

|

Connect to socket server

[ server Confy | [_comect ]

[ Operation | Config |

Title
1.0
05 +
> 00
05 4+
10 U +
-1.0 0.5 00
X

Run Test Stop Test Pause Test Proceed
SetlLevel... Restore Level Level Up Level Down
Next Entry Start Record Save FRF
Save All Signals Resat Average

Turn Off Abort Checks Turn Off Schedule Clock Timer

Turn Off Closed Loop Contral

Hold Sweep Sweep Down Sweep Up
Release Sweep Set Freq... Inc. Speed
Dec. Speed

Turn On Inverse Pulse Turn On Single Pulse Qutput Single Pulse

A CRYSTAL
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VCS Software | Multi-Shaker Control (MSC)

» MSC stands for Multi-Shaker
Control, a function designed to
control multiple shakers from
one EDM instance

» Customizable push-buttons and
displays for each shaker object

» ldeal for production testing

Note: Cl uses MIMO Control to describe the
system that requires the control with time and
phase correlation.

A CRYSTAL
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VCS Software | Multi-Shaker Control (MSC)

» EDM feature to enable users to control and
monitor multiple shaker tests from one PC
station

» Single axis control; support up to 12
controllers

» Currently supports Sine, Random, SOR,
ROR

> Common commands for all controllers

» Custom display/control panel for each test

A CRYSTAL
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VCS Software | Multi-Shaker Control (MSC)

» Similar GUI to VCS

» Central control panel
for all tests

» Manage multiple
projects (each project
contains multiple
controllers)

—_

® Enginesing Data Management Spider-MSC

Prefect Setus View Layod Tods Repat Meb

Facere Tests M 7 Test Staten of st Tests |0

Active project: New MSC Project!

Tet: Sine34 Syster £99904

- X

Logged s |Ades] LOgaE HideShow Rvie O

»  Cantrot Pand !

o 4120296

New Open Progens Aemose
|4 3 Sne3s. [VCS (Swept Soe))
| . Syatem (#4820236) wr
[ i@ Ramtom®) (VCS (Rmdomi]
[ 75 Snel4 [VCS(Swest Sine)]

Tagtay WY

Cut Peak 0 9080 sust
Target Fapk S'll Lasall 00008 suad

1

—— protiied!

T

L o Frapyancy (Hs) ot Tompywncy (M2)
== Rocs Quadon) [T 100 2% 0w " 00 00
CutventLevel BTN - Chc oot g | | Curentlovel Y - | Chckboschct P
| 1| ahakes nage i ! 2 haker mage
S Lo ese T —=
(CorolPek el ContrlPaak |
Add.. Add..
Drrare Pesh T Demand Pesh T
Live Signals nvnPoldes [Onanies Tota! Elapeed Tire I Teral Elapwad Timn T
454 Time Suwams - - = oy
est: Rangomds Syste sSW/ ¥ Jom4/ Jysiem: 3/
o
o2 Loghleg (ST TH [— AighAbentT) Toghag TSty 1oz 4 — HignAboalr)
o dnve [Feraet RS Tovats B 8640 wn’ (30 S0vis - 3605 0GHI] T} gnA " [raraet KNS SR Tavel) 3 9460 mv: @9 Dotes - 2090 302 HighAlam()
45 Time Bioda e - 1= LowAborlf) o1 |- — TowARal)
$ / e LowAlam) / e LowAlamifT
1 frequency s el 1L L
W Macd{On) sot | oot b
1 Bled{OZ)
¥ control_hst) (] fryquency (1) .00} ) . o ()
4\ Arpltude Spectus 0 L] 1000 2000 = AL e 200
i Specrum(Chy) — - -
o Soectun(c12) Pusnees [ T ado - -
habaad) [
oty CorremLere Y | Chchbosdect | | | KorrontLove | i N e
e Mighalemdl) ahoker wnage £ — 1 —
% o covene D N —— 1} o
1 Lemtiam(f Cormol RS T Cennel 243 |
— Add.. o - b
L, Specrun(érivg) e rard R4S T — Demand RS T —=
ota! Elapwed Tirm ol Elapwed Tinm
L nen st RN e iesree N
o v

;;maum'amrmmmmpum 2000 He.

Tests m active praject

0/4 Comnected

PR SR

-

Test Status
“Sine34 Not connectd
*Sine3s Not connected
"Randoméé Not connected
*Randomd7 Not connectad
Test
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VCS Software | Multi-Shaker Control (MSC)

» Composite view and/or

StatUS VieW Test: Sined4 System: =999030 =
L} [x] kd ®
er r:n:-ri
» Upload shaker image
Fragyency [Hz)
» Add/delete control o e

Commands . Paramsters: - | _istonned
| [Current Level _ . Em# | o |
et Drive “ (=l | _ Ron :
Control Peak [ 82421’
» Add/ delete status Coibont —
pa ra m ete rS . Total Elapaed Time — . | (Setlevel| [Levelup | |Level down
A CRYSTAL
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VCS Software | Multi-Shaker Control (MSC)

» One-click start/stop for all i
controllers

Lo e P, ey e — _'
| P —~ — =

» Independently control each . —
—ye _— A . v BT -
test e 1 - T —— oo
v T U At T
— - e —— I~ .o
» Individually adjust layout — — o -
for each system ——| == — s
- —-—r M eeeenn - — =
s Uhagmed S _:..... NP Voo Clarmad Fomm -TT PP,
e == =——
> Individually configure test e
profile for each system
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VCS Software | MIMO Control

MIMO Control uses a highly sophisticated algorithm to general multiple
drives to meet the target of multiple profiles.

MIMO Testing Standards
» Mil-Std-810G Method 527
» |EST-RP-DTE022
> |EEE 344 Seismic Testing
» Transportation Time waveform Replication

MIMO Control Types
MIMO Random
MIMO Sine

MIMO Classical Shock
MIMO SRS

YVVVVY

MIMO Time Waveform Replication
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VCS Software | Dual-shaker Control, a Special case of MIMO Control

» Enables the system to output two random or sine drive signals simultaneously to
control two shakers.

» The phase difference between each drive and control signal is calculated and taken
into account during real-time operation.

» Apply to two shaker systems in push-pull or parallel configurations.
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VCS Software | MIMO Control

MIMO Random Control

MIMO Random supports up

to 512 input channels, and up to
3 output channels (shakers).
Besides the control channels,
the rest input channels can be
set up as monitoring and time
data recording channels. The
recording option records time
stream data at the full sample
rate on all input channels.
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VCS Software | MIMO Control

MIMO Sine Control

The MIMO Sine Control
System provides precise,
real-time, multi-channel
control and analysis. MIMO
Sine supports up to 512
input channels, and up to 3
output channels (shakers).
Input channels can be
enabled for control,
monitoring, and time data
recording channels.
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VCS Software | Multiple Languages

Multiple languages are supported (switch
languages without reinstalling software.)

» English

> Chinese (simplified) - faj{A g3

> Chinese (traditional) -Z§& -1~z

> Japanese -H K&

» Russian - pycckuu

Language
English

English
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A CRYSTAL

NNNNNNNNNNN

© CRYSTAL INSTRUMENTS 2020



VCS Software | Multiple Languages
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VCS Software | Run History

» Skim through Run History of the
current test, selected test type,
and all tests

» Keyword search by test name
» Sortable column titles

» Displays for test notes,
description, run log and saved
files

Run History
View Current Test -
All tests
Current Test |
[ n ach 216 0
2 216 o
3 4ch 216 0
4 4ch 216 0
Page size:
Run History ? X
View: CurrentT - =4 Report the selected rurs
Date Test Run duration Test type End condition User Run folder File count
1 2019-08-15 17:12:09 Rand 24ch 216 00:14:25 VCS(Random) User Abort Admin 0
» 2 2019-08-15 16:46:17 Rand 24ch 216 00:04:23 VCS(Random) User Abort Admin 1 ik 7-1 2
3 2019-08-15 16:45:34 Rand 24ch 216 00:00:21 VCS(Random) User Abort Admin 0
4 2019-08-15 16:42:42 Rand 24ch 216 00:01:59 VCS(Random) User Abort Admin 0
1 n Page size: 100
S
Test: Rand_24ch_216 Runlog SavedFiles Open test Review mode
Starttime: 2019-08-15 16:46:17 Absolute time Testtime Eventtype Control/TargetRMS Eventdata | Eventsource -
Schedule not finished: User Abort; Full level elapsed: 00:02:19; Total elapsed: 00:03:12
BT 2019-06-15 16:50:40 4:50:34 PM 00:02:47 UserAbort 1 System
Duration:  00:04:23 4:50:34 PM 00:02:47 Flash Screen and Beep 0 Action
4:50:34 PM 00:02:47 Stop the Test 0.989/1.000 g 0 User Cmd
Description 4:48:16 PM 00:00:29 Schedule Level 1.006/1.000 g 100.00% Schedule
Rand_ 24ch_216/Run2 4:48:06 PM 00:00:18 Schedule Level 0.749/0.750 g 75.00%  Schedule
Untitled Test Note | 4:47:56 PM 00:00:00 System Alarm fg:;‘"d System
4:47:52 PM 00:00:04 Schedule Level 0.234/0.500 g 50.00% Schedule
4:47:45 PM 00:00:00 Start Schedule 0 User Cmd
4:47:30 PM 00:00:00 Pretest Finished 0.099/0.100 ¢ 0 System
4:47:28PM 00:00:00 System Alarm chamel  system
4:47:22 PM 00:00:00 Running inpre-test 0.045/0.100 ¢ 0 System
4:47:19 PM, 8/15/2019  00:00:00 Measuring Noise 0.015/0.015¢g 0 System
Run description: Rand_24ch_216/Run3
Untitled Test Note

Rand_24ch_216: No description
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VCS Software | Copy and Paste

» Copy/paste breakpoint table from
Excel into Random/Sine Profile

» Copy/paste settings between two

different channels
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VCS Software | Multiple VCS Instances

LAN

One instance per PC One instance per PC, central control
and monitoring on socket client
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VCS Software | Multiple VCS Instances
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Signal Explorer | Portable tool

» Portable and lightweight: no
installation required

» Tree structure for finding signal
files quickly

» Compare the same signal for the
same channel in multiple files (up
to 8)

> Click once to switch to the next
channel

%= Signal Explorer

File Display View Report Help

First 4 Selet P iz

File Format | 4y

Signal Type | autopower Spectrun ~

Spectrum Format | (ELms)~2

) Default Folder Jun 14, 20
J RunlJun 14, 2018 13-56
J Run10 Jun 28, 2018 16-5
) Runiilun 28, 2018 16-5
J Run12 Jun 28, 2018 170
i SIGO060
i SIGO0S1
M SIGD062
i SIG00S3

~{Jan S1G0063
[ s1Go08S
[ Jrann SIGDO70
~{Jran S1GD071
[ s160072
[ Jrat SIGOOT3
[ S1G0074
[ s1G0075
~[Jana 5160076
[ s160077
[ Jnn SIGDOTS
~{Jana 5160073
[ s1G0080
[ Jrat SI1G00S1
- Joinn SIGO0B2
[ s160083
~{Jana S1G0084
[ s1G008S

anen crennes

~

el a x
Autopower Spectrum
Properties  Cursor values
File Name Signal Name Location Id Charnel...  TestDate Test Direction Delta % * Min * Max Grms
SIGO060 APS(C1X) cix ] 2018/6/28 X 2,500 0.0Hz  2557.5Hz NJA
SIGO061 APS(C1X) cix 9 2018/6/28 X 2,500 0.0Hz  2557.5Hz NJA
SIGO062 APS(C1X) cix 9 2018/6/28 X 2.500 0.0Hz  2557.5Hz Nfa
SIGO063 APS(C1X) cix ] 2018/6/28 X 2.500 0.0Hz  2557.5Hz NfA
SIGO064 APS(C1X) cix 9 2018/6/28 X 2.500 0.0Hz  2557.5Hz NjA
SIGO0ES APS(C1X) cix 9 2018/6/23 X 2.500 0.0Hz  2557.5Hz NjA
SIG006S APS(C1X) CI¥ 9 2018/6/28 X 2,500 0.0Hz 2557.5Hz NJA
5I1G0067 APS(C1X) C1X 9 2018/6/28 X 2,500 0.0Hz 2557.5Hz NfA
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Combined Environmental Testing

Industry trend: simultaneous
control of multiple physical

[ ] [ ]
MIL-STD-810H
qua ntltles METHOD 520.5
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L] L] ’—I—‘ ’—‘ ’—‘ —
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N 2N T 3
» Temperature v | | | v A g
> H u m I d Ity eV LB VIBRATION %LPEEFEE#SJJ SUP::PCI:—CE:E]EJETAL 5

» Electrical power b
» Altitude
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Combined Testing | Spider -101 Hardware

e A controller fully integrated with any shaker controller
from Crystal Instruments for the application of combined
testing.

» One integrated setup

» One clock and schedule

» One user interface

» One testing report

» One vendor to provide the support
e Two software user interfaces:

» EDC: Embedded Device Control, a touch screen user
interface running on a Windows 10 tablet

» EDM: PC software interface to control T, H and V

Butto
SPIDER-101
.’:-:; to
¥

Temperature and Humidity Controller

eset 4-20mA Analog 4-20mA Analog

R
Temperature Channels Button Input Channels QOutput Channels

Relay Control Isolated Digital Ethernet Inputs Ground on
Output Inputs/Outputs
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Combined Testing | Typical Configurations

EDC running on a touch EDM running on PC
screen terminal
= : | —

w Note: EDM and EDC can not

be used at the same time.
Ethernet Connection
Chamber & Shaker

A — "
(O |
Spider-101 Controller Any Spider Vibration Controller

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

EDC running on a touch
screen terminal

I Ethernet Connection

o) 00

Chamber

Spider-101 Controller

Temperature Measurement & Control Humidity Measurement & Control

I Ethernet Connection

EDM running on PC

Chamber

[eX°)

Spider-101 Controller

Temperature Measurement & Control

Humidity Measurement & Control
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Combined Testing | EDM THV and EDC Ul
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Battery Testing | Introduction and Standards

» Growing market and investment in electric vehicles (EV)
» EV battery hazards and safety requirements

» Popular standards for vibration or environmental testing on EV
batteries
— SAE J2380 (2013):  Vibration testing of EV batteries
— |SO 12405-1 (2011): Test specs for Lithium-lon battery packs and systems

— SAE J2464 (2009): EV/HEV rechargeable energy storage system and
abuse testing

— UN 38.3: Transportation testing for Lithium cells and batteries
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Battery Testing | Tested with integrated CAN bus support

USB usB-caN i= B ¢ /L « T VNCN D
= I
ﬁ < H 3 § L F interface /
=
‘

» Integrate CAN bus settings in EDM
> View raw data and signals I

» Set alarm/abort and color codes
when exceeded

> Automatic system reactions to I=.
CAN bus messages =

Power source and
other equipments

1.00E08

uuuuuu

1.00E-10
| 1

RunLog annel Statu

\\\\\\\\\\\\ Testtime Event type Control/TargetR.. | Event Event cation ID

Schedule notfinished: Userabort ; Fulllevel elapsed: 00:00:00; Total elapsed: 00:00:24 R —
C—

17:54:29 000002 UserAbort 1 Syster = = —
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Complete Product Lines from Crystal Instruments

ﬁ

VCS: Vibration Control
System

@

DSA: Dynamic Signal
Analyzer mode

EMA: Experimental
Modal Analysis

RCM: Remote Condition

Monitoring

)YJ

MSC: Multi-Shaker
Control

IP Config: IP
Configuration Tool

WE: Waveform Editor

P A

Cale DSA

CoCo DSA: EDM for CoCo Dynamic
Signal Analyzer mode

D

Transiar

TRANSFER: Data
Transfer Tool

FECT: Front-End
Calibration Tool

PA: Post Analyzer

CaCe \VDC

CoCo VDC: EDM for
CoCo VDC mode

P

M-Bullear

M-Builder: Machine
Builder

VDS: Vibration
Diagnostics System

THV: Temperature,
Humidity, and Vibration
Control System
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GERATE UND SYSTEME FUR
FORSCHUNG « ENTWICKLUNG « VERSUCH + SERVICE

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

sales@adm-messtechnik.de

Thank you!
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