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The ACCURATe Project - Background

ÁPartof CleanSky2 framework

ÁSpecificallyάMore AffordableCompositeCǳǎŜƭŀƎŜέ

Á9¦ΩǎHorizon2020researchandinnovationprogramme

Ác.ϵ2M grant fundingreceived

Á44month project

ÁProjectcommencedJune2017
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The ACCURATe Project - Overview

ÁComposites are key to reducing fuel costs and
emissions

ÁStateof the art aircraft containup to 80%by weight of
compositesin their loadbearingstructures

ÁTwokeybarriersto overcome:
Ä (i) Highcostof manufacture
Ä (ii) Increased risks of both internal defects and impact

damageleadingto structuralfailure

ÁHence the requirement for more efficient, effective
andcomprehensiveinspectionprocessesandsystems
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The history of LUT in Aerospace
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Why Laser ultrasonic testing?
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Project Partners

ACCURATe Consortium

Topic Manager

LEONARDO AIRCRAFT
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Laser Ultrasonic testing-LUT
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The challenges of LUT
Defect detection in highly dampening materials and therefore requiring 
the detection of weak signals (caused by highly ultrasonic damping 
dampening materials) the project has aimed to create innovations to 
improve the Signal to noise ratio:

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

ÁHighspeedinspectionprocess

ÁLightweightscanningheadwith smallfootprint

ÁBroadbandUTfrequencygeneration

ÁLowmaintenance

ÁHighaccuracy

ÁNoncontact

ÁNocouplant

ÁOffline path planning and simulation for efficient
working
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Project Aims

ÁDevelopa prototype laser ultrasonic testing (LUT)systemfor
non-destructiveinspection(NDI)of :

Ä Largescaleaircrafthybridandthickcompositestructures

Ä Structurescontainingacousticdampingmaterials

Ä Materialswhichhighlyattenuateultrasound
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Challenges of the project

ÁLaser& robot safety

ÁInspectionspeedcritical

ÁLaserpoweroptimisation

ÁSystemvibration& noise

ÁMultiple systemsintegration

ÁPhysicalspaceconstraintsandrobot reach
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System Overview

Á 6-axis robot mounted on
lineartrack

Á Fibre coupled, pulsed
generation and detection
lasers

Á Interferometer and signal
processingunit

Á Fullyintegratedsoftwarefor
laser & robot control, data
acquisitionanddataanalysis

Á Two position superpanel
mountingfixture
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Specification and performance*

ÁInspectioncellsize(m): 8 x 7 x 5 (Wx Dx H)
ÁInspectionmaterialtypes: Hybridcompositelaminates
ÁLargestcomponent: c. 17m2

ÁMaximumcomponentthickness: 30ply +additionallayers
ÁInspectionrate: >8m2/h
ÁMinimumdetectabledefectsize: 6mm square
ÁRobotpositionalaccuracy: ±0.7mm
ÁRobotposerepeatability: ±0.1mm
ÁMinimumrobot stepsize: 0.1mm
ÁScanningindex: 0.5 - 3 mm (0.5 mm increments)

* Design parameters
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Robotic system

Á KR30-L16robot manipulator

Á KL1000 Linear Track with
2700mm travel

Á KRC4 RobotController

Á 5200mm wide loadingdoors&
cellaccessdoors

Á Integrated Fortress Interlock
door locking/ accesssystem
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Laser Systems
GenerationLaser:

Type: diodepumpedsolidstatelaser

Wavelength: 532nm

Pulselength: 10ns

Pulserepetition rate: 400Hz

Beamdiameter: 4 mm

Pulseenergy30mJ(at fibre output)

DetectionLaser:
Type: diodepumpedcontinuouswave /
Nd:YAGlaser

Wavelength: 1064nm

Pulserepetition rate: 400Hz

Pulselength: 50µs

Pulseenergy29mJ(at fibre output)
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Optical Systems
Á Passiveopticallaserhead

Á Fibre coupledto stationery two wave
mixing(TWM)interferometerunit

Á Back scattered light from sample
surface converted to amplitude
changes

Á Amplitude changes measured by
photodetectors(photodiodes)
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Software
Á Bespoke software for data acquisition, analysis and

visualisationof inspectionresults

Á Displayandanalysedatain A-scan,B-Scanand3Dview

Á Offlinedataprocessing& visualisation

Á Fullinteractionwith the 3Dmodel

Á Indicationloggingandreporting
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Software functions


