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MSpeedDIC System

(Quasi-)static, oscillatory (cyclic & fatigue),
dynamic materials testing and motion analysis

Motion Analysis of a toy (pressure-launched) rocket using the MSpeedDIC system

Comprehensive DAQ Synchronization

The MSpeedDIC (with Istra4D and the DAQ Gen4) has the most comprehensive
triggering synchronization capability to match any test measurement requirement
- in order to “capture the moment”. An external frequency generator can be used
as a timing signal (clock) for synchronization with the camera acquisition, for which
the triggering of cameras can be timed at specific phase (shifted) intervals - known : 5
as the Phase Shifting Method (PSM). Compression test of an (additive)
This approach can be used for vibration analysis and/or for measurements on printed concrete block
rotating objects. Alternatively, an analogue signal (ASI) can be used as external
signal (such as from a load cell, LVDT, or extensometer), for which the triggering
of cameras can be timed at respective peaks & troughs of cyclic waveforms. This
solution is applicable for cyclic and fatigue testing, whereby the peak strain or
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displacement is required to be captured at specific load cycles (N).
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CXP-12 cameras
Key benefits

e  (CXP-12 cameras from 1.1 to 25 Mpx with frame rates of up to 3515 and 150 Hz,
respectively

e 10GigE cameras from 3 to 24.4 Mpx with frame rates of up to 217 and 50 Hz,
respectively

e Comprehensive DAQ Synchronization

e Advanced, Automated Triggering Protocol

10GigE cameras

e  Point (Marker) Tracking
e  Multicamera Data Cross Tracking (MDACT)
e Application Module Plugins
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One DIC system - for all material testing applications
The MSpeedDIC is the only DIC system that can be used for;

+ All types of (quasi-) static testing,

+ Oscillatory load (ie. cyclic, fatigue & fracture mechanic) testing,

* Dynamic (ie. earthquake simulation, impact & drop) testing,

+ Vibration analysis (<100 Hz excitation frequency), and (
* Motion analysis (<3 m/s test object speed)

Typically, the MSpeedDIC is supplied with; medium-speed, CXP-12 (up
to 4x full-bandwidth) or 10GigE (up to 8x), continuous-mode cameras,
a Tower PC, a DAQ, lenses, calibration targets, an illumination -
system, mounting, and tripod. Different hardware configurations are _w
applicable for the MSpeedDIC, specifically depending on the camera MSpeedDIC system with 2x CXP-12 cameras used
type and number of cameras. for a quasi-static tensile test
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Setup of a MSpeedDIC system

Advanced, Automated Triggering Protocol Recording procedure template

Istra4D has the most advanced, automated acquisition & triggering
protocol for cameras, known as the “recording procedure” and it has
the largest capability of triggering options for the acquisition of a
measurement.

The “recording procedure” allows users to completely program &

wuli Trigger Hlements Item Element Trigger

IET-4-Repeating Frame Time Trigger
IET-5-Counter Break Trigger

automate a modular test measurement acquisition protocol for e ot e v iiiil?iiit’:.if::‘;’;';’"'""'*g'f‘gf,"
any (even unforeseeable) test outcome. The concept is built upon T e as et s e T
user-definable “loop blocks” that contain one or more camera < e oo g*;lsssu
acquisition trigger “action items” and one or more breaks conditions. TRl o e
Pre-installed templates are included in Istra4D for the recording Acquisition triggering options

procedure with fully explained descriptions & tutorials.

The “loop blocks" or “test segments” “can be arranged in any order,
executed in parallel, or switched between one another based on
conditional events i.e. if something X or Y or Z occurs then go to block
2 or 3 or 4, respectively. This enables complex oscillatory load testing
to be performed, such as; cyclic, fatigue, and fracture mechanic,
whereby triggered events need to be flexible based on an unexpected
& random point of specimen failure, but also the acquisition of data
must be reduced & optimized, due to the inherently long-duration of
testing. Motion analysis of a turning spindle




Triggering can also (still) be made via manually acquiring data or even sending a
TTL signal into the DAQ “Trigger In". What is really impressive about the advanced,
automated triggering protocol is that that an (online) real-time correlation result
can even be used as a trigger aswell whilst the automated protocol is already live
& ongoing. In theory, a trigger can be set for any imaginable event that could ever
possibly occur in a materials test.

Impact Analysis of a Metal Ball
Drop using the MSpeedDIC system
in Istra4D V4.11

Detection - right on the mark(er)

Istra4D has a dedicated point (marker) tracking functionality, using either coded-
target markers (or discrete subset/facets). This allows users to analyse discrete
points of interest for kinematic quantaties such as; displacements, velocities,
accelerations, and (6DOF) rotations. For users, the possibility of being able to
perform point (marker) tracking for discrete point-data acquisition and/or Digital
Image Correlation (DIC) for full-field data acquisiton, allows a wide scope of testing
applications.

Point (Marker) Tracking is applicable for dynamic materials testing, motion and
vibration analysis applications.Coded-target markers can be easily adhered directly
to the test object, for which can then be automatically detected and tracked in
Istra4D.

Motion analysis of a turning spindle
using the MSpeedDIC system in Istra4D
V4.11
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Multicamera Data Cross Tracking (MDACT)

Istra4D has a unique & cutting-edge concept for multicamera technology
called “Multicamera Data Cross Tracking (MDACT)". MDACT (previously
referred to as MSURET) means that subsets or points can be tracked
across any camera, within a multicamera calibrated system, even if the
point is no longer visible in the reference camera. This means that data
points can move across cameras, and still be tracked and/or correlated.
For users, MDACT allows points to be tracked of; complicated & large-
scale movements, rotating objects, torsional deformation, and transient
motion through FoVs (i.e. ballistics, crashes, impacts & drops).
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Crab Scuttle Motion Analysis

MDACT concept

Technical specifications

MSpeedDIC
Number of Cameras 2to 4 (CXP-12) 2 to 8 (10GigE)
Sensor, Frame Rate & Interface 5 Mpx 16 Mpx 5 Mpx
(2560 x 1920 px) (4672 x 3416 px) | (2448 x 2048 px)
@ 700 Hz @ 285 Hz @ 163 Hz
CXP-12 CMOS CXP-12 CMOS 10GigE CMOS
Standard Lens Focal Length 25 mm
Camera Setup Configuration Adjustable
Standard Field-of-View (FoV) 500 mm (H) x 350 mm (V)
Standard Distance-to-Object (DtO) 990 mm
Measurement Performance
Standard Spatial 2-Cameras | 195 um/px 107 pym/px 204 pm/px
Resolution 4-Cameras | 107 pm/px 59 pm/px 112 ym/px
Standard In-Plane 2-Cameras | 2um 1um 2pm
Resolution 4-Cameras Tum 1um 1um
Standard Out-of-Plane  2-Cameras | 4 pm-20pm 2pm-11pum 4pm-20 pm
Resolution 4-Cameras | 2pm-11pm T pm-6pm 2um-11pm
Strain Resolution 2-Cameras 10 pstrain
4-Cameras 5 pstrain
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