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Eurocopter overview (1/3)

J LEADER IN THE CIVIL AND PARAPUBLIC MARKETS

Sikorsky MDHI Bell Sikorsky
6.5% 359 17.4%
Bell : 8.9% S/
14.8% e MDHI
1.6% AW ‘ 1.4%
23.2% | Others
AW 0.7%
17.6%
Russian EC Russian EC
2.6% 53.5% 3.0% 45.3%
893 helicopters delivered in 2009 Overall turnover 2009
(all manufacturers combined) (all manufacturers combined)

3.937Bn €
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Eurocopter overview (2/3)

- THE CIVIL RANGE

N A—

EC120 (1998)

Light Twin/

Twin medium
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Eurocopter overview (3/3)

- THE MILITARY RANGE

EC635 (1996)

Light

Medium

Medium/Heavy
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Finite elements computations in Eurocopter group

1 Airframe static (Nastran, Samcef) and crash computation
(Radioss)

1 Blades computation (Samcef, Nastran, HWorks)

) Dynamic systems (Samcef, Nastran, HWorks) - Static
and fatigue analysis
» Rotors and suspensions
» Power transmissions
» Flight controls

1 Others (Aerodynamics,
thermal ...)
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Samcef solver (1/3)

l Historical solver of Eurocopter French stress office

1 More than 20 years of helicopter FE model in Samcef
1 Recognized in European aeronautic industry

1 Mature solver (40 years old)

] European solver (Head Quarter in Belgium)

;

SAMTECH
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Samcef solver (2/3)

1 Strengths :
» Variety of element library

» Macro command to make easier
model definition

» Contact definition either in linear
or non linear analysis

» Power of non linear solver
(MECANO)

» Composite definition including
volumic composite

» Fracture mechanics

= eurocopter
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Samcef solver (3/3)

A powerful solver but that suffers of a main weakness :

No modern pre and post processing tool for samcef
can be found in the market !

Power of samcef is limited to what can be easily done
and time compatible with industrial constraint.




Development of Hypermesh / Samcef interface

) Eurocopter has chosen Hypermesh / Hyperview has
best solution for interfacing Samcef

1 Eurocopter specification sheet in 2009 defining
development priority

1 Altair development started end of 2009 under
responsibility of Richard Heslouin (Altair France)

) First official release delivered in March 2010 with
basic functionalities

) Second official release delivered in June 2010 with
bug fixes and additional functionalities
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Development of Hypermesh / Samcef interface

Up to now (oct. 2010), Samcef interface allows to :

) Completely define standard linear calculation in HM
» Standard elements supported (including pyramidal)
» |Isotropic and orthotropic material
» Loads, pressure, displacements
» Local frames and attribution to nodes or boundary conditions
» Nodes, faces and elements groups
» Export Samcef input file

1 Define any kind of calculation

» “Unsupported card” text windows is available in order to add any card.
Recorded inside HM file and content written at the end of samcef input
file.

» Then contact, non linear analysis and specific kinematic function can be
used even not yet implemented.
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Development of Samcef / Hyperview interface

J Programming under Samtech responsibility

1 SAM2H3D module convert Samcef results in
Hyperview (*.h3d ) format.

1 Version 1 delivered (oct. 2010) : metallic linear
analysis

1 2 others versions planned for end of 2010.
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Industrial cases performed and feedback

PN PalefC120.hm* - MyperMesh v10.0 - Samcef
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Industrial cases performed and feedback

 Light assemblies (1/2)

Contour Plot corps-plareau
Stress tensor(P1 (major}) Result | fhomejusersiRonaninouveau_RA_350/plateaufrecherche-solutionicorps-plateau2.h3d
Analysis system Load case 2 : Load case 2

Simple Average
3.107E+01
[ 2.472E+01
1.837E+01
— 1.201E+01
'— 5.658E+00
—-6.951E-01
-7.050E+00
-1.340E+01
-1.976E+01
-2.611E+01

Frame 4

Max = 3,107E+01
Nodes 7130
Min = -2,611E401
Nodes 7012
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*Ease to manage elementary parts
*Ease to define and manage groups

*Visual comfort for model display
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Industrial cases performed and feedback

EI Add|t|onal text command “Unsupported cards”
3 bogusetroite.hm - dyperttesh vioo-Samest ________ [PUSSSRES

It

&“WD&MMMMMWWMQ&WW
BBH\ LS 8{533 E"’Q zﬂ,[‘_‘:ﬂ‘"‘:}uﬂba’ ‘d\ inmmmlmmulmmelmn FUMCTION E0ERatatbetpaqperpa g eaentestny

: 1 : RIITN T gt -
o | v oy | i | o |l PO REE TRELION | 1 W ~ecwnce
2@ & & ABSCISSE 0. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.5 0.9 1.
o A o - - ORTONNEE 0,0 0.1 0,2 0.3 0.4 0,% 0.6 0.7 0,8 0.9 1.
MEER SN L 239|°0 CREE L)
Enttes ]lDIGJ "H'I!{%'w'”'rlc'-:i«');z'n'a'“';{g RIGIDITE POUR CONVERGENCE 'I(RIIR0IRQIRILRLLY
7 g AT iy % (HCE 1200 BUSH N 413127 419138
3 Cardt(1) - LWMCE 1 300 BUSH N 419130 419138
\ G Coasanind (3) |JHCE 1 400 BUSH N 419131 419138 . .
i RS = |.HCE 1 500 BUSH N 419133 419138
g8 Contxteere (35) > |-MCE | 600 BUSH N 419134 419138
i1 Doeen (132} » LWMCE 1 700 BUSH N 119136 419130
- | 0o i.ll! 1 BOO BusH N 419135 419130
G Morsl (543 g,z LLJHCE 1 900 BUSH N 419126 419138 . n
e s field by addressin
g 's ad G 1 100 M 4 KX 2 KIV 2 KIZ 2 I y SSI g
0 @ bl LMCC 1 200 WM ISR 1 KIX 2 KIY 2 K12 2
e PG o | KRX 2 KRY 2 KRZ 2
il - - [+MCC T 300 BUSH DISP 1 KIX 2 KIY 2 KiZ2 2
Pl | KRX 2 KRY 2 KRZ 2 .
|.MCC 1 400 DUSH DISP 1 KIX 2 KIY 2 KiZ 2
| KRX 2 KRY 2 KRZ 2
(WMCC T 500 BUSH DISP 1 KTX 2 KIY 2 KiZ 2
| KRX 2 KRY 2 KRZ 2
[WMCC | 600 BUSH DISP 1 KTX 2 KIY 2 KIZ 2
| KRX 2 KRY 2 KRZ 2
[LMCC 1 700 DUSH DISP 1 KIX 2 KIY 2 KIZ 2
{ KRX 2 KRY 2 KRZ 2
[LHGC | BOO DUSH DISP 1 KIX 2 KIY 2 KiZ2 2
| KRX 2 KRY 7 KRZ 2
[JHCC 1 900 HUSH DISP 1 KIX 2 KIY Z KIZ 2
[ KRX 2 KRY 2 KRZ 2
[Mode precision 0.00001
El'l‘l:}HHIHIIIHH TERLERIY CONTACT FIRRERTTRTIR R R n R v v e e nnegngs
e
|11 CROUP “contact rodl«l vis_boguelisse™ CTAR “contact_rodialvis_bague” $
E%'Z UN3 1 NLIN -1 5 -
1 il
{12 CROUP "contact baguull se_noyeu” CTAR “contactboguel isse nogeu!®™ s
0P 2 N T NI - Z
B
13 CROUP "contaclvisplaguettel” CIAR “contact Letevisi plaguette" s
:02'2 UN3 1 NLIH -1 5
ii4 CROUWP "contactplagueliouiz?® CIAR “"contoct _ploagetie? vis* s
,n:;l:.? UNS 1 NLIM -1 5
:ib GCROUP “contact_| plmu.nl Forciers® CIAR “comtact _Fercure_plagquetkal” §
[OPT 2 UNS 1 NLIN -1 5

" . N, 4
|16 GROUP "cor pHact. plagumtte?_Farriaes™ GIAR “contact. farrure_ploustiez” $

;%!2 UN3 1 NLIM -
|17 CROUP "contact FerrureZ baguel™  GTAR "contact Ferrurel bague" $
,09112 UN3 1 NLIN -1 3
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Industrial cases performed and feedback
1 Complex assembly (1/4)
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Industrial cases performed and feedback
1 Complex assembly (2/4)
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Industrial cases performed and feedback
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Industrial cases performed and feedback
1 Complex assembly (4/4)

Cantour Flot supensioneomplere
Strass tensor(P1 {major)) Resuk Jecfidipratfcarac elastomere suspension/supensoncompletehid
Analyss systam Loadcase ! Loadcasel
Simpl Average Frame 4

30426402
[ 2.610E+02
2,178E402
= 17456402
r 13136402
= 8.812E+01
— 44905401
- 1.689E40D
-4.153E401
-BAT4E+D]

Max = 3.042E+02
Nodes 106377
Mim = 8.474E+01
Nodes 103222

= curocopter

w TADE Comgwny

er all rights reservedy




Industrial cases performed and feedback

J Geometric update managed by Morphing process

Shape modification in 5 minutes by projection on new geometry.
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Automatic parametric optimization (coupling with Hyperstudy)
1 Definition of shapes variables

Design variables

lOn ILabel IVanable Name lModel Parameter ]
» P Rayon_bas_! m_1_Rayon_bas_1 |m_1 Rayon_bas_1 +|
M | Rayon_haut_1 m_1_Rayon_haut_1 m_1 Rayon_haut_1 ¥/

M |Rayon_conge_haut_1 \m_1_Rayon_conge_ham_1 Rayon_conge_ v/
M |Rayon_conge_bas_1 'm_1_Rayon_conge bam_1 Rayon_conge_:]

Design variable properbes

Type |Real -

Mode: | Discrote -

Irstial value: lom

Lowes bound [

Upper bourvd ’

No. of levels |13 3
Value table
1 ~4 000000
2 -3 500000 |
3 -3.000000
4 -2.500000
5 -2 000000
6 -1.500000
7 -1.000000
8 -0.500000
9 0.000000
10 0500000
11 1.000000
12 1.500000
13 2.000000

4 radius to optimize

1 constraint :

Max(o1l, |03|) < 32 Mpa
1 objective :'minimum mass




Automatic parametric optimization

1 3% mass saving. Optimum solution in 19 iterations

CCCCCCC ot levier-optimiss
uss 1ensarlPl (major) Resst  /homefyrersRonan/ophmievier-optmise hid
''''''''' Load case ] Load cave )

|
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1 Hypermesh / Samcef (Responsibility Altair)
» Contact and glue definition : v11.0
» Composite materials (shell and volumic) : v11.0
» Samcef file input reader : post v11.0 (patch)
» Non linear analysis : post v11.0 (patch)

1 Samcef / Hyperview (Responsibility Samtech)
» Sam2H3d v2 : metallic non linear analysis (November 2010)
» Sam2H3d v3 : Thermal and Composite (December 2010)

- e;yrg);:opter
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Conclusion (1/2)

1 Development

» Altair and Samtech did demonstrate their capability to develop in a
short time an interface with good quality level,

» Bugs are minors and fixes are fast : good reactivity of development
team,

» Eurocopter appreciate that Altair engaged its own funds do develop
interface without asking Eurocopter finance contribution,

» Eurocopter appreciate the partnership relation and technical
comprehension of EC needs from Altair team.
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Conclusion (2/2)

l Industrial deployment and feedback

» About 50% of FE engineers have passed to HM/Samcef chain in 9
months,
» HM/Samcef main contributions up to now are :
 Consider bigger and more accurate simulation
« Significant reduction of model preparation time
» Exploit more and more Samcef facilities
» Fast design iteration by use of morphing

» Post treatment facility is new. First industrial cases show an ease of
analysis.

1 Global feeling : in a couple of months, HM/Samcef chain
demonstrated a very satisfactory efficiency, time saving
ratio and increased our simulation skills.

= crocopter

w FADE Comgany

o without imits



The end ...

) Questions and Answers
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