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‘The purpose-of the present rote is to give the results on potential effect of delaminated Rudder on :

:c{ynamfc and flutter behaviour.

This analysis hds been performed on fwo Rear-Part Models (S19 # Fin + Rudder) delivered by Ai-G

Stress Office :
« Modelwith nominal Rudder,
« Model:with.partially delaminated Rudder skin.

Comparisons have beeri made on Modal Sthema (frequencies and mode shapesand flutter.

The study demonstrates a negligeable influence. on. dyndfmc an

Rudder skin delamination :
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« Less than 0.4 % on frequencies up to40 Hz,

- No noticable madifications of Mode shapesup to 40 Hz, |

0 2? 0cT. 2002

-« Noimpact oni flutter analysis results. i SR I A 3 | ;
MOTS CLES  : AEROELASTICITY - |
s - .
NATURE : NT LANGUE : E ANNULE'REMPLACE : N PAGES A ARCHIVER :
NOCUMENT EXTERNE APPROBATION APPROBATION
- EMETTEUR : - Nom - Nom : r
EDITION  :01 - Sigle ViR Sigle - _
REF. ' | Date' : - Date AL
DATE Visa gy /&&M - Visa R B
AIRBUS, AN EADS JOINT COMPANY AIRBUS France SIEGE SOCIAL .
WITH BAE SYSTEMS SQCIETE PAR AGTIONS SIMPLIFIEE :316 ROUTE DE BAYONNE
AU:CAPITAL DE 76 658 233 EUROS 31060 TOULOUSE CEDEX 03, FRANCE
RCS N’ 393341 532 TGULOUsE PRONE 33 (0)5 61 93 58 55

Lo toneid de cd documbnt est la plopriéls. FAIRBUS FRANCE. 1.est fouri & titté confi duniisl: o le secrat industiel quant & son contanu doit Bre‘gardd. I ne doit 8n audun cas dre
Willisd & d'autees:ins que celles pour fesquelies § estfournl ot les.informations quil. confient nepeuvent étre’ divuiguides & das tiers ribn habiltés. | Ab peut-8lre, -en pmie o . tatalite,

fefifockal sans autorisation derie SAIRBUS: FRANGE. ® AIRBUS FRANGE 2002. Toiis rolts réiserves

The: contgnt of this documen-ls e propenty of AIRBUS FRANCE. Itis -l iat sacinty on s 51t must be ma .t must not be used for any

pupsase ot ha that for ‘which it iz supplied:nor may ‘nformation coftainad in it b« disclosad 1o tnaiihorised porsons. I must not be raprostuced in whole or in pir Withao paamicsian
inweiting from AIRBUS FRANCE. AIRBUS FRANGETrade Secrats or Commercial or:Financial information, 5 U.8.C, 552 (b) (4} @ AIRBUS FRANCE 2002. Al rights resaryed




=

1.

a1

INTRODUCTION

This note provides the results of flutter analysis performed on & rear-part of A300-600 in order to
assess the influence of a delamihation of rudder above hinge: 4. The flutter behaviour is

compared with the nominal case (without detamination).

DYNAMIC MODEL

The analysis has been performed on two Rear Part Models (19 + Fin + Rudder) of A300-600
delivered by Al-G. Stress Office :

s Model with sominal rudder,

». ‘Model with partially delaminated rudder skin

The structural models are defined in right aircraft ¢oordinate- system X backwards 27 an the nght
z upwards. These models. are NASTRAN finite elements models of the - il Tai S ar
Rear fus : of AZ00-800 delivered by AIRBUS Germany.. First madel has a nammal rudder,
while sec¢ond has a partially delamiinated rudder skin, derived from the delamination pattern

observed afterthe AAL accident.

A lumped mass:model was’ connected with thé: Finite Elemerit Model in-order to get a dynamxc

ribdel..
MAIN MODAL SHAPES

‘Modes. are: computed with: MSCINASTRAN v70.5. The eigenvalues are complited up to 40Hz,

d @ d mod; apes are determined.. Lanczos method was chosen to extract modes.
We show the 5 first modal shapes for the two models.

NOMINAL RUDDER

sls;s of Rear fuselage and Vertical Tail Plane (VTP), VTP is composed of & Box.
I Rudder. | 1P a By

This model
and a Homi

VTP Bending Mode

First’
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3:3 MODAL COMPARISONS:
O The table below shows the.impact of the delamination on frequenicies up to 40 Hz.

 to 40Hz, the difference of frequency is smaller than 0.4%. The delaminated Rudder has no
nmpact oh the modal shapes.
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4. FLUTTER ANALYSIS

4.1

4.2

Ge.document est i3 proprigts JAIRBUS FRANGE < il fe

GENERALITIES "
Aeroelasticity analysis are performed at Mach 0.4. Modal analysis are performed with

NASTRAN rear part dynamic. model. Flufter reporises. are computed ‘with an in house code

using p-k method.

Flutter analysis uses modal bases computed with MSC/NASTRAN and matrix of ‘agrodynamic
influence coefficients computed with a Doublet Lattice Method in house’ software.

AERODYNAMIC DATA

View presented below shows the aeradynamic surfaces reference a300803mic uséd for the
Doublet Lattice Method aerodynamic. computation: and for interpolation of modal shapes.
Interpolation surfaces used in-the calculations aré VTP box and Rudder.

i ': .
AT

Front view Left view

Erainsulrraies: sans

~ unsteady aerodynamic : Hinge momenit adjustment (on control surface),
— flutter curves are computed without structural damping;
~ Values:of reduced frequency are 0.002, 0.05, 0.1, 0.15, 0:3 and 0.6,
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5. CONCLUSION +

The delaminated Rudder has no influence on the notmal modes. The modal shapes are similar
between the two models. The differences are less than.0.4% for frequencies up to 404z

The delaminated Rudder hag noimpact on the flutter anatysis.

The modal and flutter behaviow rs are similar with delaminated Rudder skin. and with: nominal

Rudder. Effect of Rudder dela

mination above hinge 4; derived from observations: after AAL.

-accident, are shown negligé’ab?é:far'qynam‘ic”s;
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