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Typical lifecycle costs

Cost share for large civil engines over 25 years of operation
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Materials :

« Comparison of the temperatures in a combustion chamber of a modern
aircraft engine and on the surface of the sun

6000 K

« Centrifugal forces at the root of a FAN blade

Weight of a
Boeing 757
(57,840 kg)
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Tactile CMM Inspection for Blisk Inspection

Part of Method of Manufacturing

5_Axis Millin Surface Finish CMM
5 Process Inspection

Well understood conventional tactile CMM Inspection provides just
relatively low data density at relatively long lead times
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Optical 3D measurements support NC
programming e.g. on blisk aero foils

Offline NC Manufacturing 3D Adjustment
programming test measurement NC program

Optical 3D measurements provide more information then conventional tactile CMM for
the NC programming of complex components and reduce costly iterations
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Information for simulations

Public funded research project by RRD, UTC Cottbus and UTC Dresden: COOREFLEX
“Probabilistic Aeroelastic Analyses with Focus on Rotor Geometry Variations”*

measurement

*joint research program "COOREFLEX-turbo (AG Turbo)". The work was supported by the
Bundesministerium fir Wirtschaft und Energie (BMWi) under Férderkennzeichen 03ET7021.
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Optical Geometry Scan / Accuracy*
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Hardware: GOM Scanbox 5108 incl. ATOS Triple
Scan 16M + Photogrammetry ATOS Plus 19M

Manual application

of matting powder

Accuracy quantification by 10x repetitive measurement campaign (Stg2 blisk)

Scan alignment: best fit alignment to CAD model + Scan comparision
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FE-Model Update and Validation (1) 12
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Summary y

» Pressure on productivity and cost — lead time challenge

* Increasing attention to detail in process understanding, by simulation, tool
specification and quality control with suppliers

 Cutting-edge technology development through integrated academic and
research network

» 3D measurement techniques open new spaces for functional orientated
simulation and inspection

« Acknowledgements: T. Backhaus (TU Dresden), T. Maywald (TU Cottbus),
S. Schrape (RRD), J. Weigand (RRD)
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