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DolphiTech

* DolphiCam Ultrasound Camera

o 2D matrix transducer
technology

 Ultrasound imaging for
multimaterial structures

« Some customers
— VW, Audi, Lamborghini
— Boeing, Airbus, Cessna
— Education & Research
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Drilled Hole Inspection

Drilled hale dimension

r— I
Impact damage Drilled hole delamination

Bond line Laminate to core disbond



Materials

* Types
_ CFRP G\ aE o E |
— CFRP bonded to [CFRP, core or metal]
— [C+G]FRP hybrid
— GFRP
— Thin metal adhesive joints

o .
Th IC kn ess Structura! Failure ﬁdhesive Failure' Cnhesiva Failure
_ C F R P typ I Cal Iy 2 _4 m m http://theadhesivesexpert.com/files/2011/05/types-of-adhesive-failures.png

— Full penetration with 3.8 MHz system

« Could be challenging:
— High material porosity
— Thick material
— C+GFRP hybrids % Adnesive
— Adhesive material properties, glass beads - CRE
— Multi-layer sandwiches

CFRP

Adhesive Adhesive

CFRP CFRP



Surface Contact

« 100% access impossible
— Few flat, easy to access surfaces
— But can get pretty close
« Large probe
— Great image where access
— Faster inspection

« Small probe

— Improved access, more difficult to get
overview

— Slower inspection




( DolphiCam Il
-~ * Mulimaterial

Smaller footprint
Performance
Connectivity
Remote NDT

October 2017 !
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Know your position —and structure!

u w’t u 8’”L | -t u/u N

B-Scan Vertical C-Scan (Amplitude)

Amp Gate

Tof Gate

rengiia P p— i e o i e e i

| i R Pl 1 |
4 6 8 12 14 16 18 20 22 24 26 28 30 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
A-Scan B-Scan Horizonta [ Te
Threshold 1:0%| O~

w04 |

04 | ‘

Depth

T T e T e T e T e L e e i T i e T e e i e e e T e T e T T e L e T e T e e T A L T A e R A S e i R i e R e B

©2016 DOLPHITECH ALL RIGHTS RESERVED Allimages © DolphiTech, unless otherwise mentioned



Know your position —and structure!
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NDT for Repair Shops

Lamborghini Huracan
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= reamCenter inspector
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Inspection Procedure

Lorem ipsum dolor sit amet,
consectetur adipisicing elit, sed do
eiusmod tempor incididunt ut labore
et dolore magna aliqua. Ut enim ad
minim veniam, quis nostrud
exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit
in voluptate velit esse cillum dolore
eu fugiat nulla pariatur. Excepteur
sint occaecat cupidatat non proident,
sunt in culpa qui officia deserunt
mollit anim id est laborum. Lorem
ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod
tempor
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Enter description here...

DolphiCam TeamCenter
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Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut
enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea

commodo consequat. Duis aute irure dolor in
reprehenderit_in_voluptate velit esse cillum

|
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Unit Millimeters
GroBe des Schadens 400 x 400 ™™
Materialdicke 500 ™M

Mg g, Ay, ar,

o

g

Allimages © DolphiTech, unless otherwise mentioned




NDI for composites in the automotive industry
Felix Matthes, Audi AG

Neckarsulm
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NDI for composites in the automotive industry
- current applications and future problems

> Ultrasound inspection on structural CFRP-Parts after an accident

> suppliers final part inspection with Ultrasound or Thermography

Y local delamination after
an impact-accident

A porosities of struc- ' Nl S
tural cfrp-parts

A body of the R8 Spyder

> some other more like X-Ray or Computertomography
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NDI for composites in the automotive industry
- current applications and future problems

> Ultrasound inspection on structural FRP-Parts with an multi-fibre-mix like

glass/carbon
> e.g. Type 4 CNG-Tanks after ECER 110

> different Types of Composites and thicknesses up to 25mm

> pole winding surface of the composite

glass-fibers

carbon-fibers 0 0000000000000 O E

A single CNG-Tank

'YY glass-fibers
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A CNG-unit of Audi A4
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NDI for composites in the automotive industry
- current applications and future problems

> Inspection of painted FRP-Parts, especially with metallic-paint

; 4 possible composite parts
Ultrasound-Inspector —» il ratal [/c-pa/'n £y

Clear Coat Y

> current situation: metallic-paint Base Coat is blocking the Ultrasound-Signal

> inspection of the composite with Ultrasound is not possible

> Inspection of complex CFRP-Parts with foam-cores e

aluminum
B foam core . b W standard CFRP
I CFRP with foam core ‘ B CrRP with foam core
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Summary

« Design for Inspectability

: Below Above
. |

« Determine Critical Areas

« Determine Critical Defect Size (CDS) |nsc|:§|cstor @

« Improve Probability of Detection “Defect” £outwindow  Repair or replace
— Test samples with artificial defects
— Know your structure Inspector
— Training calls @@@
— Deployment “No defect” Go! Danger!

— Make it simple!
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Questions?
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