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KOPNOPALIMA

OAK 250 Goals and tasks of OAK (UAC)
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Market share of OAK
Civil aviation Military aviation Transport aviation

By 2015

35 billion dollars 36 billion dollars
116 billion dollars 50 billion dollars 13.8 billion dollars

10%

6.3 billion dollars
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OAK 250 Activity trends of OAK

Civil aviation
Long-distance Medium-distance Short-distance Regional
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Military aviation
Long-range (strategic) Front-line aviation Naval aviation Training-combat
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Aviation of special purpose Present-day trends in aircraft industry:
hibi 1. Business enlargement

Amphibian 2. Designing for assigned cost

~ ’ 3. Integration with academic science and other branches of industry for

\ . "'\ solution of complex technical tasks (nanotechnology, «electric aircraft»,

/ . ? composite materials)

= Be-200 4. Introduction of digital technologies

5. Broad international cooperation
3




OAK =225 International strategy

China (AVIC) USA (Boeing)

eTitan
eComposites
eShort- mid-range

eMilitary transport
eShort-mid- range
Offset *

v

NCTBUA Ha AONTOCPOYHOU OCHOBE

2

-
India (HAL) Russian aviation industry Europe (EADS)
eMilitary transport
*MTA
- —
o Offset

eComposites
eShort-mid-range
eParticipation in A-
350, A-320NG

N,

Ukrain (Aviant)

\

BbicTpanBaHmMe 40OATOCPOYHOrO CTPATErMYECKOro PasBUTUA U BSaMMO,ﬂ,eVICTBMH

eAN-148 s

MpopaboTKa TEXHONOMMYECKOrO U NPOAYKTOBOrO B3aumose

*AN-124
Russia —integrator in military Companies UAC | Boeing | Airbus | AVIC HAL Russia — initiation of new civil
aviation projects 2007 r 1% 43% 38% aviation projects

2015r 5% 39% 37% 2%
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2025r 10% 33% 31% 6% 4%




KOPNOPALIMA

OAK =50 Trends of research and developments

Iintegrated complex of on- Power unit
board equlpment ,

Realizable goals :

1. Updating of aircraft, designed in the interests
of Air Force of Russia and export

2. Designing of perspective aviation complex of
Aviation means of new generation
destruction 3. Creation of perspective complexes

of civil purpose

Low- High-strength materials Composite materials

noticeable “

“Electrical” aircraft,
integrated control
system,
perspective
aerodynamics
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In Partnership with Alenia Aeronautica
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KOPNOPALIMA

OAK Composite load-bearing constructions.

1. New properties of construction

2. Increase in level of construction integrity

3. Weight reduction 25-30%

4. Lifetime increase

5. Increase in operational effectiveness of aircraft

ra
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OAK 250 MC-21 composite wing prototype

KOPTNOPALIMA




OAK 25 Choice of Material for MS-21 aircraft wing

KOPNOPALIMA

dryrn «BUAM» N XK
«KOMMO3NT»
COMPOSITION MATERIAL

CYTEC COMPOSITION HEXCEL COMPOSITION
MATERIAL MATERIAL

On the basis of newly developed carbon
bundles

Based on carbon reinforcing fillers (tapes,
fabrics, including NCF with Veil), based on
harnesses IMA, AS4

Based on carbon reinforcing fillers (tapes, fabrics,
including NCF with Veil), based on harnesses IMS,
HTS, HTA, T40/800

CYCOM977-2 ¥yCOM977-20 CYJOM-5320 RTM6 RTM6-B M21 85 KM XK «Komno3ut». KM &ryn «BUAM» Tensile
Tensile strength 2200MTMa; strength 2200MMa; 2700
2700 Mra (2012r) Mra (2012r)

MRL
10/4 }10/8 19 10§ 9 10 3 3

Without autoclave
Autoclave Infusion molding - Infusion Autoclave Infusion Autoclave Infusion
Technology technology vacuum bag technology Technology technology Technology technology
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Application of nanotechnologies in aviation

Sensors for measurements of
pressure, friction, temperature on
the base of nano-and mems
technologies

Up to 40% increase in the
volume of collected
information

Development of ultra strngth aviation
materials and coatings

Airframe weight reduction up to 30
Lifetime increase up to 3 times

Global monitoring system

Flight safety increase

=

Friction reduction using nanocoatings;
Flow control in boundary layer

Fuel consumption decrease up to
15%

Anti-icing nanocoatings

Flight safety increase

Hydrogen energetic

Emission decrease up to 90%

Development of nano super radio
absorbing coatings

Stealth military aircraft

>
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At the meeting, Prime Minister of Saxony Stanislaw
Tillich, and the President of the UAC Alexey Fedorov made a
decision on strategic cooperation corporations and research
institutes and organizations of Saxony.

Formed and start
activity the
Russian-Saxon
working group.




OAK =20 List of main aspects of cooperation

KOPNOPALIMA

1. Investigation and development of technological solutions for non-destructive
quality control and measurement of external and internal geometry parameters for
aircraft parts (Control)

2. Development of technology for the complete construction of molds for direct
digital manufacturing of castings made from magnesium and aluminum alloys, and
modeling of parts for the aerospace (Casting)

3. Technology Development of laser and hybrid welding (friction + beam) for
welding of parts made of aluminum alloys for aerospace technology, including the
fuselage of the MC-21. (Welding)

4, Development of fuel cells for future aviation. (Fuel Cells)



OAK a5 List of main aspects of cooperation (continue)

KOPNOPALIMA

5. Development of technologies for anti-corrosion coatings and early
detection of corrosion (Coating)

6. Development of composite materials with high thermal conductivity and thermal
stability (Composite)

1. Laboratory of materials for aerospace, including the structural control of the
operating status of constructions (Laboratory)

8. New production technologies for mechanical processing (Processing)

Q. Development of methodology for the organization of effective innovation
transfers from research institutes to industry (Transfers)
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OAK =30 Development of fuel cells for future aviation

MAKS

A LHemoHcmpamop BJIA ¢ Qnekmpudeckol
* Curnosoli YcmaHogKkoll Ha ocHoee BoOopodHoz20
' TonnusHozo SnemeHma (BT3)

Phasel

Flight time increase up to 2 times
comparing to traditional batteries

Mepexod Ha cucmemy

3anekmpocHabxeHus

! nocmoAaHHo20 moka 270-540 B

] (Ha ocHoee BT3)
AneKkTpUyeckan g

npotusoobneseHuTeNbHan
cucTema Kpbiia

JneKTpUYECcKMe NpUBoAbI
opraHoB ynpasneHus

dneKpomexaHUueckme
npusoapbl

MexaHU3auum Kpbina

1 cnoiinepos

Phase 2

Cuctema KOHAULMOHMPOBAHUA
BO3AyXa B KabuHe ¢
3N1EKTPUYECKMM KOMMpeccopom
BMecTo oT6opa Bo3ayxa B I'T[,

i
X | : 3ameHa BCY Ha XY
MyrnbmucpyHkyuoHabHas Sjiekmpo- ! Ha 6ase BTS
Xumuduyeckas Cucmema Ha,6ase BT3 !
! ' BP30 dneKpomexaHu4eckue
=270-540B npuBoAbI Bbinycka/y6opku
1 TOPMO>KEHUA Waccu
BcTpoeHHble
cTapTep-reHepaTop n
JneKkTpUYecKui IneKTpuyeckoe \ AONO/H. reHepaTop
npuBoA ynpasieHus ynpasneHue ¥ nogaya NOBbIWEHHO! MOLHOCTH
HOCOBbIM KOJIeCOM Tonauea T 6e3 ucnosnbsosaHua M

1
'MoBbIweHne acpdpekTnsHoctn BC
1Peanuaaums koHuenumm «nekTpuyeckoro camoneta

! || EYqumeHme 6e3onacHOCTU 1 onepauMoHHON aPPEKTUBHOCTM
TeXHO”OriVNeCKaF' nnatgopma  CyLLLECTBEHHOE CHIDKEHME BPeAHOro BNnsHns BC Ha okpyxatoLyto
: | cpefly S

] e
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OAK 25 Key technology for fuel cells development

Technologies for hydrogen

Fuel cells ; 5
transportatlon and storlng
SSC «Kurchatovskyi
institut» y ASIS (CaKCOHUH) OeweBble MeToAbI MyJ'IbTVI(byHKLWIOHaanag

—~— fonyueHnn BoAopoAa;  HnekTpo-Xummymyeckasa Cucrema

BannoHbl BLICOKOro Ha ba3e BTO

[ocTtmxeHune Aasnexus (700 6ap);

npuemnembix gns
aBuauMm o6 bLEMHO-
MaccoBbIX
xapaktepucTtuk BTJ;

BannoHbl cBepx-
BbICOKOIro faBneHus (o
2500 6ap) ¢ HaHO-
KanunnapHbiMu

[ocTnxeHne OTHOLLIEHUSA MmaTpuuamu;

1 kr-1 kBT k 2013 1.
MeTtano-rmapuabi;
Bonee peweBble
KaTanusaTopbl U
MaTepuansbl;

I_ Technological platform

Control andmanagement system
Integration

JSC «UAC»
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VAN sz Application of nanotechnologies in aviation

KOPNOPALIMA

Micro sensors ||i e —
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Lifetime and safety increase

Formation of

; cold plasma on Hydrophobic materials
- aircraft surface Anti-icing systems
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Friction
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O,“K mmes.  ANti-corrosion coatings and early detection of corrosion

KOPNOPALIMA

HaHoanmas HaHoanmas
(nopowok)

(cycneHsus)
@ - Kucnopog

® - BOAOPOA

o -Yymepos

Xumunyecku aKTMBMpOBaHHbIﬁ HaHOa/iMma3

(CaNDiIT) Ipasmep YacTuLy
10-30 HM
YnyJyweHme mexaHM4ecKom yctToMumBoctm —> YnyuyweHMe MeXKCN0MHOM rpaHuLbl —>
ycuneHue aHOAHOro cnos y/lydleHMe CMauyMBaHUA U BHELLHEro NoKpbITUA
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KnoueBaa 0cob6eHHOCTb: XMMmHUUecKoe CBAi3biIBaHUE HaHo4acTuL, cnocobcereylouee
adpdeKTy caepKMBaHuUA



OAK 225  Anti-corrosion coatings and early detection of corrosion

KOPNOPALIMA

HaHo4acTuubl XmMmn4yecku MHEPTHOIO arima3sa Cco

cneunanbHO PYHKLMOHANN3NPOBAHHOW NOBEPXHOCTLIO @ - Kncnopog,
CMOCO6HbI YNyYLNTb 3alUMTHbIE CBOMCTBA MOKPbITUIA, MAEHOK %
N NPOMEXYTOYHbIX CFI0OEB HA MOBEPXHOCTU antoOMUHNA N ero }(—)‘ 2 - BOAOPOA,
CMMaBoB 3a CYET CNOCOBHOCTN HaHOYIMEPOLHbIX YacTul, S HM
BKINIOYATLCH B MAaTPUYHYIO Cpeay Ha YPOBHE KOBaNeHTHbIX O - Ymepoa
XUMUYECKMX CBA3EN; .
CTPYKTYpUPOBaTh MaTpU4HbI MaTepuan ¢ obpasoBaHnem XMMn4eCcK1 aKTUBUPOBAHHbIN HaHOAIMa3

(CaNDiT)

00BEMHBIX N NNTEHOYHbIX Cy6CprKTyp C pa3MepHOCTbIO B
anana3oHe AeCATKOB U COTEH HAHOMETPOB,

BIMUATb Ha beHKLl,VIOHaJ'IbeIe CBOWCTBa KOMMO3UTa, Takme
KakK conpotumerieHne mexaHn4eCkmm m KOppo3noHHbIM
BO34ENCTBUAM, TEeNno- , ANEeKTPOonpoBOAHOCTb, ONMTUYECKUNE,
ANEeKTPOHHbIE CBOWCTBA.

Mcnonb3oBaHne HaHoanmasoB (HA) B 3aWMUTHbLIX MNOKPbITUAX 3.0
NPUBOAMNT K: P ~-CTaHJapTHOe NOoKpbITHe

MOBLILIEHUIO XMUMUYECKON U TEPMUYECKON MHEPTHOCTM K cpeae ) B _ﬁgi;ﬁf::zeH'X"‘pb'T”e TSA
aKcnnyaTaunm; 229 ——HA+MHIMGMTOp

YBEINMYEHUIO CNITOLHOCTM NMOKPLITUSA (OTCYTCTBME NOP, TPELLUMH
n opyrnx AedekToB, Yepes KOTopble arpeccuBHbIe BELLECTBA
MOTYT MPOHUKaTb 10 OCHOBbI);

yBenM4yeHuo N3HOCOCTONKOCTU aHTUKOPPO3NOHHBLIX NMOKPLITUN
JIA B 4 pasa,

YBEINNUYEHUIO aare3avn BEPXHEro NMOKPbITUA caMoreTa B 5 pas; .

CHWKEHMIO TpeHnsi, 0bneaeHeHnsa 1 macchl NoKpbITUSA Gonee 047 i
yeMm B 2 pasa. 1 =T

[nnHa o4ara Koppoauu, Mm
"
|

|
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Bblaepkka B Mopckoun Bofe, Mec.
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Development of laser and hybrid welding (friction + beam)
for welding of parts made of aluminum alloys for aerospace
technology, including the fuselage of the MC-21.

Participants

Russia Germany
NIAT IWS
VIAM IMA

TsAGI
GOALS:

O Structures weight reduction

O Costs and labor content reduction as applied to welded integral structures
compared to riveted structures

Tasks:

Investigation and testing of laser and friction welded Al alloy test pieces

Welding of integral prototype fuselage panels structures

Comparative testing of laser welded and riveted prototype structures

Concept development of industrial laser beam and hybrid welding processes
Development and implementation of experimental laser and hybrid welding machine

V VYV VY
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