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XWB high pressure turbine (HP) disc life Propagation of geometric uncertainty

The problem: Assessment of the effect of variations in the disc slot flank angles (note that

e Precipitation hardened Nickel alloy in contact under centrifugal loading at blade geometry is nominal) requires a stochastic approach: /’\\
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Distribution of worst principal stress in notch
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Fitting algorithm is accurate to +0.04 degrees. Input
set of angles:
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(a) Nominal (b) “‘Worst” notch
Flenk angl Flank otation from nominl Principal stress in bottom left flank, worst slot
(4.125% increase) ((a) to (b))

Automated firtree flank angle uncertainty propagation :
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. . . . . 1e ¢ —> —_— — —_— e E— o R  — e e — @
database and mUItIple Sampllng Of uncertaln geometrles Or prObabIIIty % R&at:ﬁnglea ﬁl?ﬂ ﬁeﬂad& PIE‘EE.E r‘lem:ﬁ.@&ﬁ.ﬂu&‘ﬂunAEUSM:EWE;?B"AUUSHM:Sznntch Datﬂfginger Hem:Ellestn
distributions of geometries for performance uncertainty prediction. e B e e A sressiesds sees oot e
\ J \ | \ ] L _J
Input an'gles X 6 C t 10 .i J
. onvert 1o .iges i
This work has been supported by Rolls-Royce plc. and the UK Government \ ° | Read in stress >tore
Department of Business, Innovation and Skills, managed by Technology Strategy Geometry creation (NX part Create ABAQUS input file res“"‘? and files
Board, as part of the Strategic Investment in Low-carbon Engine Technology file) using Open C interface script and run locations

(SILOET) programme.

http://www.soton.ac.uk/engineering/research/groups/CED/posters.page | email: jaf97@soton.ac.uk

Computational Engineering & Design Group, University of Southampton, SO17 1BJ, U.K.



	Slide Number 1

