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ACCURATe

Project Work Packages

Administrative
EC project office Project coordination support & contracts

and topic manager WP6: Project management l l department (TWi)
JT1-CS2-2016-CSPOA4- H leader:

AIR 02-36 programme The project coordinator and chair of

area AIR -WPB-4.3 the project management commitee

Knowledge protection
(more affordable composite) (TWI)
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LUT prototype LUT prototype system Prototype system Prototype system
system requirements design development validation

Dissemination and
exploitation

Leader: TWI Leader: RECENDT Leader: KUKA Leader: TWI Leader: RECENDT
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The ACCURATe ProjeBackground

A Partof CleanSky2 framework

A SpecificallyiViore AffordableCompositeC dza S I 3
A 9 ! Bgitizon2020researchandinnovationprogramme
A c. €2M grantfundingreceived

A 44 month project

A Projectcommencediune2017

- Horizon 2020 ‘,
European Union Funding
for Ressarch & Innovation  ‘Clean Skg
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The ACCURATe ProjeQiverview

A Composites are key to reducing fuel costs and
emissions

A Stateof the art aircraft containup to 80% by weight of
compositedn their load bearingstructures

A Twokeybarriersto overcome
4 (1) Highcostof manufacture

4 (i) Increasedrisks of both internal defects and impact
damagedeadingto structuralfailure

A Hence the requirement for more efficient, effective
andcomprehensivenspectionprocesseand systems
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The history of LUT In Aerospace
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Why Laser ultrasonic testing?
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Project Partners

Topic Manager
LEONARDO AIRCRAFT

KUKA 77
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Laser Ultrasonic testiAgJT
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The challenges of LUT

Defectdetection in highly dampening materials and therefore requiring
the detection of weak signals (caused by highly ultrasonic damping
dampening materials) thproject has aimed to creat@novationsto
Improve theSignal to noise ratio:

Austrian nationally funded project-Rroject
ZPT+, courtesy by RECENDT GmbH.
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Advantages of Laser UT

A Highspeedinspectionprocess

A Lightweightscanningheadwith smallfootprint
A BroadbandJTfrequencygeneration

A Lowmaintenance A
A Highaccuracy

A Noncontact

A No couplant

A Offline path planning and simulation for efficient
working
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Project Aims

A Developa prototype laser ultrasonic testing (LUT)system for
non-destructiveinspection(NDI)of :

4 Largescaleaircrafthybridandthick compositestructures
4 Structurescontainingacousticdampingmaterials
4 Materialswhichhighlyattenuate ultrasound
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Challenges of the project

A Laser& robot safety

A Inspectionspeedcritical

A Laserpower optimisation

A Systenvibration & noise

A Multiple systemsntegration
A Physicakpaceconstraintsand robot reach
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System Overview

6-axis robot mounted on
lineartrack

Fibre coupled, pulsed
generation and detection
lasers

Interferometer and signal
processingunit

Fullyintegrated software for
laser & robot control, data
acquisitionanddataanalysis

Two position superpanel
mountingfixture
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Specification and performance*

A Inspectioncell size(m): 8 x 7 x5 (WxDxH)

A Inspectionmaterialtypes Hybridcompositelaminates

A Largestomponent c. 17m?

A Maximumcomponentthickness 30ply + additionallayers
A Inspectionrate: >8m?/h

A Minimum detectabledefectsize 6mm square

A Robotpositionalaccuracy+0.7mm

A Robotposerepeatability +0.1mm

A Minimumrobot stepsize 0.1mm

A Scanningndex 0.5 - 3 mm (0.5 mm increments)

* Design parameters
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Robotic system

p>X

KRBO-L16 robot manipulator

KL10O00O Linear Track with
2700mm travel

KR@ RobhotController

5200nm wide loadingdoors&
cellaccesgloors

p>X

D>

A Integrated Fortress Interlock
doorlocking/ accessystem
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Laser Systems

GenerationLaser
Type diode pumpedsolidstate laser
Wavelength532nm
Pulselength: 10ns
Pulserepetition rate: 400Hz
Beamdiameter. 4 mm
Pulseenergy30 mJ(at fibre output)

DetectionLaser

Type diode pumpedcontinuouswave /
Nd:YAQaser

Wavelength 1064nm
Pulserepetition rate: 400Hz
Pulselength: 50 us
Pulseenergy29mJ(at fibre output)
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Optical Systems

A
A
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Passivepticallaserhead

Fibre coupledto stationerytwo wave
mixing(TWM)interferometer unit

Back scattered light from sample
surface converted to amplitude
changes

Amplitude changes measured by
photodetectors(photodiodes)
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Software

Bespoke software for data acquisition, analysis and

visualisationof inspectionresults

Displayand analysedatain A-scan,B-Scamand 3D view

Offline dataprocessing visualisation

Fullinteractionwith the 3D model
Indicationloggingandreporting

A-Scan Rulers Measurements A-Scan Button
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Clear measurements button

A-Scan Gate
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Software functions
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