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LIM ES S Messtechnik & Software GmbH

Standard System:

3D Digital Image Correlation System Vic 3D
Standard digital image correlation measurement system package

System Price (without TAX): 55.000,00 €
Consists of:

Item
1

Description
Camera DCS2.0, monochrome, 2.0MPixel

Qty
2
2 High Quality lens
1 Computer unit for data acquisition and analysis
1 Vic 3D analysis software [Vol. II/ 2009]
4b 1 VicSnap Image capturing software [Vol. II/ 2009]
1 DAQhw-hard- and software for analogue data recording
1 Remote Control
3 Calibration grid
1 Tripod with bag
1 Stereoscopic setup with camera mounts (4m distance)
1 Standard-Illumination
1
1
1
1

Compact case
Installation & Training (2 days on site)

Support & Software updates (1 year)
Warranty
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Options:

Module Vic 3D Micro
For analysis of the smallest areas of interest

Package Price (without TAX): 5.400,00 €
Consists of:

Item Qty Description

17 2 Focal lens for small areas [75mm focal length]

18 2 High precision glass calibration target

19a 1 Airbrush set for fine speckle pattern

19b 1 Gooseneck Illumination

Upgradeable from Vic 3D standard system package at any time

Module Vic 3D Vibro

For vibration analysis up to 50 kHz

Package Price (without TAX): 13.800,00 €
Consists of:

Item Qty Description

15 1 Trigger hardware, PhaseSynq for up to 50 kHz

16 1 Vic 3D Vibro Software Module

Upgradeable from Vic 3D standard system package at any time

Upgrade to Videoextensometer RTSS

System Price (without TAX): 7.800,00 €
Consists of:

Item Qty. Description

27 ‘ 1 ‘ RTSS (Videoextensiometer) Control & Analysis Software

Up to approx. 40 Hz with 0.002 % strain resolution.
Upgradeable from Vic 2D & Vic 3D standard system package at any time
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Accessories:

Accessories for Vic 3D

Prices (without TAX):

Consists of:

Item Qty Description

2 1 Additional high quality lens set 3.000,00€
20 1 Fibre optic extender (100m) 3.900,00€
22 1 Portable Vic 3D analysis software 4.200,00€
23 1 Additional year of free software updates 8.000,00€
25 1 Upgrade to Digital camera DCP 4.0 with 4MPixel = 3.500,00 €
26 1 Upgrade to Digital camera DCP 5.0 with 5Mpixel  3.500,00 €
27 1 Upgrade to Digital camera DCP 0.7/ 200 Hz 1.000,00 €

Prices/Payment terms:

The prices are in Euros excluding tax.

The price includes an academic rebate of 15% from the European list price.
This reduced price can be applied only to Universities.

Payment terms are NET 30 DAYS.

Packaging, shipping and travel expenses are included.

Validity of quote: 6 months

Delivery:
Delivery time will be 6-8 weeks after receipt of your order.

Delivery terms:
The goods remain property of LIMESS Messtechnik und Software GmbH until full
payment.
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Technical Description:

1 High resolution CCD-Camera

DCS 2.0 Mpixel, digital B/W FireWire camera
14-bit 1/1.8" CCD-Sensor 1624 x 1234 pixel (4.4um pixel size)

14 images/sec. at full resolution
Max. Acquistion Rate 14 fps

Minimum exposure time: 47us

Standard high resolution camera. Recommended for Vibration analysis (Items 15 & 16) and
dynamic measurements (external Trigger) due to high light sensitivity.

2 High Quality lens
Schneider Kreuznach high quality lenses
Available focal lengths:
f=8, 12, 17, 23, 28, 35 or 50mm

3 Control and analysis computer unit

Labtop DELL Latitude D830, Intel Pentium M 2.4GHz, Dual Core
Processor, 2GB RAM, 160GB HD, CD/DVD writer, Windows XP, 3 years
Next-Business-Day-On-Site Support, [latest model guaranteed]

or

Desktop PC DELL, Optiplex 755, Dual Core Processor, 2GB RAM, 400GB
HD, CD/DVD writer, 3 years on site support, Windows XP, 3 years Next-
Business-Day-On-Site Support, [latest model guaranteed] , 19” Flat-
Screen
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4a Vic 3D analysis software [Vol. II/ 2009]

Vic 3D Image evaluation software

The basic software kit Vic 3D comprises full-field, three dimensional
deformation and motion analysis by means of digital image correlation. The
stereoscopic camera system consists of two cameras which can be adapted
flexibly on various measurement areas of approx. 10mm=2 up to 10m2. On
almost any kind of material surface, that shows significant deformation and
suitable optical access, can be measured.

Line Plot: test2-098_0.out

Temporal Plot g

Analysis tools allow the analysis of each of at least 20000 measured image
points. Further features for analysis are the following tools: Line extraction,
point extraction, and the new Limess 0 \irtual strain gageo. This versatile
tool indicates the value a strain gage would have given at the selected area.

Limessfivi rt ual idaviBr@&edselectable extensometer tool that allows a
directl comparison to LVDT values.

If necessary, more cameras can be combined to measure surrounding
deformation behaviour up to 360°.

For accurate image correlation the object surface typically gets prepared
with a stochastic pattern. The application of the pattern is done by means of
matt (black/white) spray colour or removable powder spray paint. If the
surface already consists of a natural grey value structure then preparation
of the surface can be omitted.
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The local displacement resolution is 0.01 Pixel, which corresponds e.g. to
1lym at 100mm measurement area width. The local strain resolution is
approx. 0.01% (100 microstrains) and can be increased by enlargement of
the correlation subset size.

Strain rates of various 100% strain can be measured by a special software
feature — highest measured strain has been so far: 2200%

The cameras are robust high quality industrial cameras. With the standard
system cameras (2.0 Mpixel resolution) 90% of the applications can be
covered.

The visualisation of measurement data is carried out as 2D image overlay
or 3D colour contour plots with value distribution and diagrams.

E.g. of data to be displayed: x,y and z displacement, strains: exx, eyy, exy;
el, e2 with optional strain directions, van Mises and tresca strain.

External camera, e.g. infrared camrea, for mapping full field temperature
distribution and combining it with Vic 3D data.

The export of data is carried out either via “Copy&Paste”, by saving the
result files as colour images (png, jpg, bmp) with fixed/variable scale or as
ASCII-Data, STL or mv4 Mathlab-Format. Vic 3D also allows export of
node-data that can be matched directly with CAD or FEM-Analysis data as
extraction of FEM/ CAD node values. Deformation sequences can be
exported as AVIs.

Result data is easy exportable by copy & paste into Windows-Software
(PowerPoint, Word, etc.).

The software also enables different co-ordinate transformations.
Cartesian and cylindrical co-ordinates are supported. Strain units can be
switched from [1] into % and pm/m.

The software can import digital images (.tif, .bmp) from other sources and
cameras (high speed cameras, Electron microscopes).

The analysis algorithms are efficiently implemented and support multi core
computer platforms which enables an extremly fast post processing.
Typical analysis time is below 1 second/image (10,000 data points) with a
2GHz dual core computer.
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The Markertracking module allows tracking a free selectable amount of markers
attached to the specimens surface. Marker coordinates, each markers displacement
can be exported as ASCII data. For a base of strain calculation rigid body movement
can be removed and exported separately.

Macro applications can be measured easily by application of the Vic 3D Macro Module,
implemented into Vic 3D standard software package. Measurement field can be
measured up to 30m?2 or even larger structures by use of the natural grey value
texture of the structure to be measured without using similar sized calibration
targets.
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4b VicSnap Image capturing software [Vol. II/ 2009]
VicSnap Image capturing software for image capturing and camera controlling

The software VicSnap is essential for controlling image capturing hardware
with enhanced possiblities of camera controlling, perfectly adapted to
Limess cameras. Various recording modes and analogue signal recording

can be set from this software.
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Image capturing mode for easy calibration of the software. The calibration

values can be selected and a *.cal file stored.
Captured image sequences can be animated for quick control of the desired

event to be investigated.

3 Timed Capture =8| F=H| 5=
Acquisition interval: 1 = |semnds - |
Stop after: 10 | | minutes

Start | ‘ Stop

Timed capture enables selecting automatic acquision intervals (ms, sec,
minute) and offer also a stop feature for interruption of acquisition after

(seconds, minutes, hours).
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3 Flex Capture E=REx3

Interval (ms) Total Time (s) Total Images Progress
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Flex Capture offers the possibility to define the acquisition intervals free in
order to set logarhitmic or exponential acquisition intervals.
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Streaming capture allows to record with the hardwares highest possible
acquisition rate.
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TTL capture allows to trigger Vic 3D with an TTL signal and start the
measurement externally. After the start a free definition of acquisition time
is possible. Analogue capture offers the same features but with analgue
signal.
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4c Vic 2D analysis software [Vol. II/ 2009]
Vic 2D Image evaluation software and VicSnap software
for camera controlling and image acquisition

The basic software kit Vic 2D comprises full field, two dimensional
deformation and motion analysis by means of digital image correlation. The
camera system consists of one cameras which can be adapted flexibly on
various measurement areas of approx. 10mm2 up to 10m2. On almost any
kind of material surface, that show significant deformation and dispose of an
optical access, can be measured.

For accurate image correlation the object surface typically gets prepared
with a stochastic pattern. The application of the pattern is done by means of
matt (black/white) spray colour or removable powder spray paint. If the
surface already disposes of a natural grey value structure a preparation of
the surface can be omitted.

0,0227668

0.0893748

The local displacement resolution is 0.01 Pixel, which corresponds e.g. to
lpym at 100mm measurement area width. The local strain resolution is
approx. 0.01% (100 microstrains) and can be gained by enlargement of the
correlation subset size.

The camera is robust high quality industrial cameras. With the standard
system cameras (1.4 Mpixel resolution) 90% of the applications can be
covered.

The visualisation of measurement data is carried out as 2D image overlay
with value distribution and diagrams.

The export of data is carried out either via “"Copy & Paste”, by saving the
result files as colour images (png, jpg, bmp) with fixed/variable scale or as
ASCII-Data. ASCII-Data can be imported directly into CAD or FEM-Analysis
software as point clouds. Deformation sequences can be exported as AVIs.
Result data is easy exportable by copy & paste into Windows-Software
(PowerPoint, Word, etc.).
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The software can be import digital images (.tif, .bmp) from other sources
and cameras (high speed cameras, Electron microscopes).

The analysis algorithms are efficiently implemented and support multi core
computer platforms. Typical analysis time is below 1 second/image (10.000
data points) with a 2GHz dual core computer.

5 DAQ-Analog signal recording hard- software

The standard software comprises the module DAQhw analogue data
acquisition synchronously to the images. Up to 4 analogue signals
(£10V, 14bit) can be stored simultaneously. The voltage signals (e.g. force,
transverse displacement, temperature) can be named and scaled. The
trigger of image acquisition can be set either by internal clock, time
controlled or by means of external TTL-Signal (5V).
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Diagram example: strain (compression) over force.
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6 Remote control
Handy remote control for easy capturing of images up to 10m distance.

7 Calibration grid
Calibration grid available in 9 different standard sizes: 060060 ce0000 00
® ® 0 % 0 0 % 0 " 0
CGO05: For measurement areas of 35mm to 90mm 900606660666
CG10: For measurement areas of 70mm to 180mm ee e vecc0c e
CG15: For measurement areas of 105mm to 270mm M PPN NG N2
® % & 20800 0 0
CG20: For measurement areas of 140mm to 360mm AT EEEEEEEEEE
CG30: For measurement areas of 210mm to 540mm 9840000049090
L I B BN N B N B B B B BN
CG40: For measurement areas of 280mm to 720mm

CG50: For measurement areas of 350mm to 900mm
CG60: For measurement areas of 420mm to 1080mm
CG70: For measurement areas of 490mm to 1260mm

8 Tripod with bag
Tripod with 3D geared head for fast set-up and easy and flexible adjustment

of the stereoscopic set-up in all directions.

9 Stereoscopic set-up
For 2 cameras with 2x mounting brackets with flexible adjustment for
multiple degrees of freedom.

10 Standard Illumination
Standard illumination for Vic 3D measurement system.

11 Compact Case
Compact case for storage of system, cameras and accessories.

12 Installation & Training
System installation, theoretical training and practical “*hands-on”
teaching on demo objects and/or customer components and materials
[2 days].

13 Support & Software updates
Online support & PC-Connect Remote Service (Free Email and Phone

Hotline Service, Mo.-Fr. 8.00-18.00 CET) and one year free software update
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14 Waranty
Limess Messtechnik & Software GmbH gives warranty for

e Hardware and Software for 12 months
e Repair and Services for 6 months
The warranty starts from delivery date.
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Vibro Module

15 Trigger hardware
Needed only for dynamic applications
Trigger hardware PhaseSynq for dynamic measurements up to 50 kHz
The input signal can be digital (TTL) or analogue (+/- 10V).
Upgrade to Vic 3D standard system, can be upgraded at any time.
For the analysis of harmonic or periodic vibrations. For transient events
appropriate High Speed cameras are available.

16 Vic 3D Vibro Software Module

Vic 3D Vibro is an extension to Vic 3D standard software which allows
automatic vibration analysis of steady, increasing and decreasing frequency.
The cameras are synchronized precisely phase related to the input signal.
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Micro Module

17 Lens set with high focal length
Two high quality lenses allow easy measurements of small areas of interest.
f=75mm.

18 High precision glass calibration grid for small areas

For the accurate calibration of small areas of interest.
Two different sizes are available:

CGO01: For measurement areas of 3mm to 20mm
CGO02: For measurement areas of 15mm to 35mm

19a Airbrush-Set
Airbrush set with compressor for the application of fine speckle-patterns at

small measurement fields (10x7mm to 100x70mm).

19b Goose-neck illumination
Goose-neck illumination for very small areas of measurement and bright

illumination of measurement area.
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20 Fibre optic extender
To control the Vic 3D cameras remotely over 100m. (extensions for 500m
on demand)

22 Portable Vic 3D Analysis Software

Additional, portable Vic 3D analysis software locked by USB-Dongle that
allows data analysis on any computer.

23 Additional year of free software updates
1 year extended free software update period.

24 2.0 Mega Pixel CCD-Camera

[Exchange of cameras Item 1]

DCD 2.0Mpixel, digital B/W FireWire camera

12-bit 1/1.8" CCD Sensor 1628x 1236 Pixel (4.4um pixel size)
12 images/sec. at full resolution

Supports up to 2x2 binning

Minimum exposure time: 39us

Slightly higher resolution but less light sensitive than the standard cameras.

25 4.0 Mega Pixel CCD-Camera

[Exchange of cameras Item 1]

DCP 4.0Mpixel, digital B/W FireWire camera

14-bit 4/3" CCD-Sensor 2048 x 2048 Pixel (7.4um pixel size)
15 images/ sec. at full resolution

Supports up to 2x2 binning

Minimum exposure time: 89us

For measurements that require high resolution results.

Geschéftsfiihrer: Ralf Lichtenberger Telefon: +49 (0) 171 753 9821 Bank: Sparkasse Pforzheim
Sitz: Pforzheim, St.-Nr. 41410 / 41445 Fax:+49 (0) 171 13 753 9821 Konto: 731 919
Registergericht: Mannheim HRB 504322 http://www.limess.com BLZ:666 500 85

Ust-ID-Nr. (VAT) DE812419800 info@limess.com Swift: PZ HS DE 66
IBAN:DE08666500850000731919




L]MESS Messtechnik & Software GmbH

26 5.0 Mega Pixel CCD-Camera
[Exchange of cameras Item 1]

DCP 5.0Mpixel, digital B/W FireWire camera

14-bit 2/3" CCD-Sensor 2452 x 2054 Pixel (3.45um pixel size)
15 images/ sec. at full resolution

14 bit res. depth

Supports up to 2x2 binning

Minimum exposure time: 27us

For measurements that require highest resolution results.

26 200 Hz CCD-Camera

[Exchange of cameras Item 1]

DCP 0.7 Mpixel, digital B/W FireWire camera
12-bit 2/3" CCD-Sensor 640 x 480 pixel (7.4um pixel size)

202 images/sec. at full resolution
Max. Acquistion Rate 1454 fps

Max. Acquisition Time 1s
Minimum exposure time: 26us

For low resolution High Speed measurements

27 RTSS (Videoextensiometer) Control & Analysis Software

The Real Time Strain Sensor (RTSS) Software is a contact less strain analysis
software based on a single camera and real time image processing for use on e.g.
tensile test machines. Averaged strain is measured typically between two lines or
markers or contrast outlines.

Typical applications are determination of material properties [Young’s modulus,
poisson ration] , strain controlled tensile tests, exploration of cracks, investigation
of strain behaviour on cyclical tensile tests, dynamic and highspeed tests,
vibration analysis, etc.
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The data is transferred via free programmable analog output signal for
controlling of external software and devices. It is 100% compatible to universal
tensile test machines of Instraon, MTS, Zwick, Schenk, etc.

There are two versions available:

Highest accuracy version:

[For common use with Camera of Vic systems]

For measurement of:
- Longitudinal strain; Accuracy up to 0.002%
- Transversal strain across profile
- Crackarea, Cracklenght

- Acquisition rate up to approx. 40 Hz.

Very fast version:

Optional: [Requires additional RTSS standard camera]

For measurement of:
- Longitudinal strain; Accuracy up to 0.02%
- Transversal strain across profile
- Crackarea, Cracklenght

- Acquisition rate up to approx. 4000 Hz.

Kind regards

Ralf Lichtenberger
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