Q-450 High-Speed 3D Digital Image Correlation (DIC) System for Vibration Analysis (VA)
Dantec’s Q-450 High Speed DIC is a highly accurate and reliable non-contact vibration measurement technique utilizing sophisticated image recognition technologies to provide customers the best data quality possible. It consists of two high-speed CMOS cameras, a high power illumination system, an evaluation computer and our powerful DIC software platform Istra4D. The system is delivered as a turnkey, ready to use system including training of users.
[image: image7.png]Oloplosoment 2 @ 2003 He





Dantec’s Q-450 High-Speed 3D Digital Image Correlation (DIC)

DIC is based on the recognition of a pattern of so-called speckles, which are applied on the surface of the object to be measured. These speckles provide an optical “fingerprint” that is identifiable by software algorithms. Images taken in subsequent steps are correlated with a reference image which produces in result a deformation map.

In comparison to other point based VA technologies, DIC provides 3D contour, vibration amplitude and strain data, allowing quicker decision making and more reliable solutions to vibration problems which reduces time to market and improves product quality. Structures of nearly any size and shape can be studied and most of the vibration challenges can be solved when testing is conducted with Dantec’s DIC technology.
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Vibration of a membrane ~ 3D vibration amplitude vectors with factor 30 scale
One of the principle advantages of DIC is that it avoids mass loading of the test object which produces results more accurate than using traditional contact vibration sensors like accelerometers, which can change resonance frequencies and damping values.

[image: image3.jpg]P





Unexpected mode shape with higher load for an electronic component
In structural dynamics testing like Experimental Modal Analysis (EMA), DIC can provide better Finite Element Model (FEM) calibration and updating. With DIC whole area measurements can be investigated in parallel for a comprehensive, full-field dynamic characterization. This solves the disadvantage of single-point measurement technologies (like accelerometer or laser vibrometers) forcing the need of several sensors causing long preparation times and high costs.

DIC provides measurements results with high dynamic range and indicates always the accuracy confidence interval. Measurements can be conducted on extremely small vibration levels as well as large vibrations due to shock or low frequency phenomenon. Dantec’s advanced trigger interface unit allows sophisticated trigger scenarios on external events. Along with variable working distances Dantec’s DIC provide customers the sensitivity and flexibility needed to meet various testing requirements.
Dantec’s non-contact DIC technique makes it ideal for non-destructive strain & stress investigations especially those targeting the identification of damage, delamination and cracks in material samples.
Customizable VA application modules enforce repeatability, accuracy and efficiency gains turning your measurement into knowledge faster. Dantec’s DIC provides extensive export formats and interfaces for external third party standard tools.
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Mode Shape Analysis
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Vibration amplitute for selected point
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FFT for selected point

Dantec’s DIC – A versatile measurement system and safe investment into the future
Dantec’s versatile DIC solutions suit a wide range of applications, from microscopic heat expansion measurements to monitoring of large scale civil engineering structures in a variety of scientific, industrial applications like automotive, aerospace etc.

Environmental conditions rarely effect DIC measurements. Measurements can be conducted with rough or extremely hot surfaces, through transparent objects like vacuum or environmental chamber glass.
With Dantec’s automated system calibration the DIC setup and test preparation is straightforward and the system is operational in a few minutes.

Dantec’s standard maintenance & overhaul packages ensures a state-of-the art, industry quality system also after years of use.
Q-450 High-Speed 3D DIC - General system parameters

	Measurement Area
	Typical from 5 x 5 mm up to 1000 x 750 mm

	Measurement Data
	3D, time-resolved surface contour, vibration amplitude and strains and derived data like hot-spots (min,max), velocity, acceleration, FFT, Mode Shape Analysis etc.

	Measuring Range / Resolution Shape / Displacement
	Up to 1/100.000 of the field of view depending on measuring conditions, e.g. ~1 μm vibration amplitude resolution for a field of view of 100 mm

	Measurement Trigger and I/O Ports
	· 8 analog input channels, 16 bit, +/- 10 Volts
· 2 Analog outputs, 16 bit,  +/- 10 Volts
· 1 Trigger output, TTL/CMOS
· 1 Trigger input, TTL/CMOS
· 1 Sync input, TTL/CMOS
· 1 Digital output, TTL/CMOS

	Measuring Range / Resolution Strain
	From 0.01% up to several 100% strain
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