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Honesty and Integrity

Innovation

Efficiency/Effectiveness

Shareholder Satisfaction

V i s i o n
Becoming a «World Brand Aerospace Company» with indigenous products

and global competitive power

M i s s i o n
Providing solutions for national security requirements in the aerospace sector

and leading the development of industry
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TAI is accredited to the stringent quality standards in the aerospace business
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Airbus - A320 Series Section 18&19

SOLE SOURCE SUPPLIER (Section 18)

SOLE SOURCE SUPPLIER

Airbus - A330 Rudder
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Max.Operating Speed 295 kts / 0,55 M

G Limits +7g/-3.5g

Service Max Ceiling 35,500 ft

First Flight 29 Aug 2013

EASA CS 23 Certification 11 July 2016

Initial Weapon Release 30 March 2017
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 The Program has been initiated to develop a new 5th Generation Fighter

Aircraft

 Under the program model, TAI, Turkish Air Force and SSM will work as a

team. Contract for Phase-1 was signed.

 Within the scope of Foreign Collaboration, BAE Systems was selected.
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 Multi-Role Combat Helicopter

 Precision Strike

 High & Hot Performance

 Combat Proven in Turkish Army inventory

 TAI owns the Marketing Rights
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 “Utility Helicopter” for Military / Paramilitary / Commercial use.

 6.000 kg MTOW, twin engine, 2 crew + 12 pax.

 First Flight in 2018.

H
e
li
c
o

p
te

r



17/22 UNCLASSIFIED TAI is a subsidiary of TAFF and an affiliate of SSM

 “T70 Utility Helicopter” (developed from Blackhawk S70i platform).

 109 “T70 Helicopters” to be delivered in the next 10 years.

 TAI (Prime Contractor), Sikorsky Aircraft (Subcontractor).

 Extensive contribution of Turkish Industry.
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Private Pilot License (PPL)

Commercial Pilot License (CPL)

Military / Paramilitary Pilot Training

Instructor Pilot Training (FI)

Type Rating and Refresher Training

Night Flight Authorization
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U
A

S

Service Ceiling 30,000 ft

Endurance 24 Hours

MTOW 1700 kg

Payload
200+ kg

EO/IR Camera

SAR/ISAR

ELINT/COMINT

Powerplant 155 HP

Range LOS / BLOS
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SPACE SYSTEMS AIT CENTRE

 Göktürk – 1 Project

 Earth Observation Satellite & Ground Segment

 Design workshare

 Assembly, test and integration workshare

 Göktürk – 2 Project

 Earth Observation Satellite & Ground Segment (TAI design)

 Joint development with Tübitak

 Göktürk – 3 Project

 Preliminary Design for earth observation satellite and 

ground segment with SAR payload

 Türksat 6A

 Ku and X Band Communication Satellite 

 Joint development with TÜBİTAK Space and ASELSAN

Göktürk I

Göktürk II

The AIT Centre will be operated by TAI and provide

services to national and international space programs.
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ODTÜ; 927; 39%

DİĞER; 304; 13%

GAZİ; 384; 16%

İTÜ; 212; 9%

Hacettepe; 111; 5%

Yıldız Teknik; 79; 3%

Bilkent; 87; 4%

Dokuz Eylül; 34; 1%

Ankara; 39; 2%

TOBB; 57; 2%

Yurtdışı Üniversiteleri; 21; 1%

Boğaziçi ; 9; 0%

İzmir Yüksek Teknoloji; 8; 0%

Anadolu; 24; 1%
Osmangazi; 55; 2%

İstanbul; 14; 1%

Marmara; 5; 0%

Sabancı; 10; 0%

TOTAL : 2.380
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Mechanical Eng.; 862; 36%

Electrics/Electronics/Comm
unication Eng.; 434; 18%

Aerospace/Aeronautical/
Space Eng.; 410; 17%

Industrial Eng.; 300; 13%

Computer Eng.; 126; 5%

Metarials & Metallurgical
Eng.; 138; 6%

Chemical Eng.; 54; 2% Others.; 45; 2%

Physics Eng.; 11; 1%
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ODTÜ; 624; 46%

Others; 145; 11%

Gazi; 176; 13%

İTÜ; 116; 9%

Hacettepe; 72; 5%

Yıldız Teknik; 39; 3%

Bilkent; 53; 4%

Dokuz Eylül; 20; 1%

Ankara; 21; 2%

TOBB; 25; 2%

Yurtdışı Üniversiteleri; 11; 1%

Boğaziçi ; 3; 0%

İzmir Yüksek Teknoloji; 7; 1% İstanbul; 5; 0%

Anadolu; 14; 1%

Marmara; 2; 0%

Osmangazi; 26; 2%

Sabancı; 3; 0%

TOTAL : 1.362
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BACHELOR’S; 
1686; 71%

MASTERS 
DEGREE; 639; …

Ph.D.; 55; 2%

PERSONEL CURRENTLY ATTENDING A 
HIGHER EDUCATION PROGRAMME
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Material usage history of Aviation Industry
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In a little over a 

century, aircraft have 

gone from delicate

constructions of 

wood, wire and

fabric to high speed,

high-tech machines 

made from a 

complex mix of 

cutting-edge

materials.

First aircraft made by Wright brothers was ‘Wright Flyer 1’. Wreight Flyer 1 

was made by using wooden frames, finely woven cotton cloth, mild steel

metal fittings and wires.
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In 1915, The J1, the world's first all-metal aircraft 

designed by engineer Hugo Junkers

At a time when aircraft were made to be as light as 

possible – using wood, steel wires and canvas –

the idea of a plane made entirely of metal still seemed 

technically and financially unfeasible.
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One of the first civil airliners made of aluminium, the G 24.

Junkers found that steel made the J 1 tough and durable,

but heavy and sluggish to handle. He turned his attention to 

aluminium, which had emerged at the start of the 20th

century as a viable manufacturing material. Lightweight 

and strong, it is a third the weight of steel, making it ideal 

for aircraft.
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As high-speed jet aircraft 

became more common, 

aerospace engineers began to 

look beyond steel and 

aluminium. Because of its 

strength-to-density ratio and 

resistance to corrosion, fatigue 

and high temperatures, titanium

represented an appealing, but 

rare and very expensive,

material.

De Havilland Comet
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The AS350 Écureuil helicopter adopted fibreglass for its 

main rotor-head

Glass fibre-reinforced plastic, or fibreglass, was the first 

lightweight composite material to be found in aircraft.

Carbon fibre-reinforced plastic would prove a truly

revolutionary material for aviation. It offers a better 

strength-to-weight ratio than metals, as well as less

sensitivity to fatigue and corrosion.
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The Tiger has the distinction of being the first all-composite 

helicopter developed in Europe
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Metals have not become obsolete, though: the A350 XWB 

still has parts made of steel and titanium, while almost 

20% is made from aluminium-lithium. This advanced alloy 

uses lithium, the world’s lightest metal, to decrease the 

weight of aluminium while improving its strength, 

toughness, corrosion resistance and forming 

characteristics.

The A350 XWB widebody jetliner is made of more than 50% 

composites, giving it a 25% reduction in fuel burn versus its 

aluminium competitors.
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The Boeing 787 (Dreamliner) was introduced in 2011. Boeing 

787 consists of %50 composite eventhough Boeing 777 

which was introduced in 1995, consists of about %12 

composite materials. This difference shows how composite

usage in aviation is changing rapidly in recent years.
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In this graph, it is seen that composite usage in aircrafts

increasing exponentially. 
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An overview on the use of composite parts 

in the aerospace industry
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 Composites

 Composite vs Metal

 Fiber

 Fiber Forms – Unidirectional (UD) Tape

 Fiber Forms – Woven Fabric

 Matrix

 Matrix – Thermoset vs Thermoplastic

 Matrix – Thermosets

 Matrix – Thermoplastics

 Core Structures

 Adhesives

 Composite Materials Processing

 Composite Materials Processing – Prepreg Technology

 Composite Materials Processing – Resin Infusion
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COMPOSITE

Fiber

Carbon Glass

E-Glass

S-Glass

Aramid

Matrix

Polymer

Thermoset

Thermoplastic

Metal Ceramic
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Electrical Conductivity

Moisture Regain

Impact Energy (Charpy)

Cost(per m2)

Spesific Strength

Density

Kevlar
(Aramid)

Carbon

Glass

Min Max
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 Design Principles
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 Material Properties
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 Mechanical & Physical Properties



52/22 UNCLASSIFIED TAI is a subsidiary of TAFF and an affiliate of SSM

 The reinforcement will give the material its strength and

rigidity;

measured by stress and elastic modulus respectively

 Fibers work better when they are in tension

 Unlike isotropic materials like steel and aluminum; fiber

reinforced

polymer (FRP) has directional strength properties

 The properties of FRP depend on the layouts of the fiber

and the proportion of the fibers relative to the polymer

(FCF or Vf)
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 Carbon

 Glass
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A350
Clips

Brackets
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PREPREG

RESIN FILM

RESIN INFUSION

- Resin Transfer Molding (RTM)

- Liquid Resin Infusion (LRI)
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3-D woven composites are, exactly as their name implies, structures that are woven in 

three dimensions. In addition to the X and Y dimensions that every woven fabric has, 3-D 

woven fabrics include weaving through the thickness, or the Z axis. This results in the 

production of complex, single piece structures.

Advantages
• Weight Reduction : Up to 30%

• Elimination of Delamination : 2D composite problem

• Reduced Crack Risk : Since there is no empty pocket

• Lower Production Times : Near net shape 3D preforms

• Decreased Size Limitations : Larger parts than conventional

prepreg composites

Disadvantages
• Prototype testing and tooling costs

• Damage and distortion of fibres during weaving
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Usage of Carbon nanotubes

• Structural improvement (leading to reduced weight on aircraft)

• Aircraft Icing mitigation

• Lightning strike protection & EMI shielding

• Morphing aircraft applications

Advantages

• Extremely small and lightweight

• Resources required to produce them are plentiful, and many can be 

made with only a small amount of material

• Resistant to temperature changes

• Improves conductive, mechanical, and flame barrier properties of 

plastics and composites.

Disadvantages

• Extremely small, so are difficult to work with

• Relatively expensive to produce the nanotubes



74/22 UNCLASSIFIED TAI is a subsidiary of TAFF and an affiliate of SSM

Composite applications in TAI

TAI_ANKA_FILM2013_KISA.mp4
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 Composite Programs in TAI

Designed in TAI Manufactured in TAI

A350 Aileron

A400M Aileron, Spoiler

ANKA

Bombardier C series

JSF

A330 Rudder



















X

X

X
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Fiber Placement Machines

5-axis+catcher Waterjet

ATL Machine

Autoclaves

Precision Milling

Machine

ADS

ARM

Robotic Drilling

Robotic Coating

Skin Surface Milling

5-axis High Speed Machining

5-axis Routing & Drilling

5-axis Core Cutting Machine

Hot Forming Press

(RTM&VARTM)

Compaction Press

COMPOSITE 

TECHNOLOGIES
MACHINING 

TECHNOLOGIES
ASSEMBLY 

TECHNOLOGIES

COMPOSITE 

TECHNOLOGIES
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JSF

TAI has been producing JSF’s various composite parts

such as skin panels & air duct since 2008.

AFP (Automated fiber placement) machines are used for

production of left, right and rear side of air duct.

JSF Air-duct produced by AFP
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RTM rib production flow graph is shown above. First, carbon plies are cut and 

preformed by preform tool 2D and 3D respectively. 3D formed part tool and 

injection tool are combined together to inject resin to the 3D formed carbon 

fibric. Under 180°C temperature and 3 bar pressure RTM rib is produced.
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Components of A400M that designed and manufactured by TAI are

indicated as red in picture above. Some of these components consist of 

composite materials such as aileron and spoiler.
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Airbus A350-900/1000 Aileron Tasarım ve Üretim Programları

TUSAŞ, TSKGV’nın Bağlı Ortaklığı ve SSM’nın İştirakidir
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Anka spar is made by pre-preg CFRP composite. 

Plies laid-up onto spar tool and placed into autoclave 

after. 

Anka panels are consists of pre-preg monolithic

CFRP on outer layers and aramid honeycomb

inside.
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Manufacturing flowchart of composite MLG door of Bombardier C 

series.
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This MLG door panel is produced 

in TAI. Panel consists of pre-preg 

monolithic CFRP on outer layers 

and aramid honeycomb inside.
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Atak helicoper’s main rotor blade Atak helicoper’s tail rotor blade

Atak helicoper’s rotor blades are made by pre-preg CFRP outer 

surface and composite foam & glass fibre material inside hot 

press manufacturing process.
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Special Manufacturing Technologies used in 

TAI

TAI_ANKA_FILM2013_KISA.mp4
TAI_ANKA_FILM2013_KISA.mp4
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• Currently, 3 AFP are operational inside TAI 

facility.

• 2 more machines (8x1/4’’ tow configuration) will

be added to TAI machine inventory.

• High ramp-up will be supported. Hand lay-up will

be optional, and design adapted to cover both

methods. 
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RTM APPLICATIONS IN TAI

 Up to 2 meters long integrated wing movables 

produced one-shot RTM for Turkish UAV 

 Turkish UAV wing T-Brackets

 Integrated wing movable trim tabs 

of Turkish Trainer Aircraft 

(More than 80 different parts are in production now for Turkish UAV
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TAI INITATED A PROJECT WITH SSM & TEI IN 2014. PROJECT 

HAS BEEN COMPLETED IN 2017.

 FEASABLE FOR TITANIUM FORMING,

 HEATING CAPACITY UP TO 1000°C,

 CAPACITY OF 60 TONNES(METRIC)

 HAVING DIFFUSSION BONDING CAPACITY BESIDES SPF CAPABILITES,

 580 mm DIAMETER CERAMIC PLATEN (480mm EFFECTIVE PRODUCTION 

DIAMETER)



89/22 UNCLASSIFIED TAI is a subsidiary of TAFF and an affiliate of SSM

WINDOW FRAME PRODUCED BY SUPERPLASTIC FORMING 

METHOD IN TAI
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Advanced metallic material usage in Aircraft 

Industry

TAI_ANKA_FILM2013_KISA.mp4
TAI_ANKA_FILM2013_KISA.mp4
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 Al-Lithium Alloy Usage in Aircraft Industry

Advantages

Disadvantages

• %10 lighter and %5 stronger than

conventional Al alloys.

• High resistance to fatigue crack

growth.

• Better corrosion resistance

• High material cost

• Fast crack initiation.

• Strong anisotropy

Al-Li is used on the Airbus A380 and A350, Boeing 787 and Bombardier C Series airliners, 

and on Gulfstream G650 and Bombardier Global 7000/8000 business jets.

A380 FUSELAGE
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 Superplastic forming and diffusion bonding usage in Aircraft Industry

• Low number of detail parts and fasteners, low

weight

• Near net shape components with complex

configurations

• Applicable to various materials

• Low residual stress occurs in the formed parts

Advantages

Disadvantages

• Long process time

• Inhomogeneous material thickness

• High tool material cost

• Secondary finishing operation required

Application field of SPDB listed below;

Heat exchanger duct, Landing gear doors, Engine fan blades

Engine nacelles, Ecs ducting, Leading edges of airfoils, Engine access

doors, Cargo bay floors, Fuselage tunnel covers, Heat shields
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 Integrated Skin&Stringer applications

Galaxy business jet-wing skin

Honda jet-HA420-wing skin

Manufacturing Methods

• Vacuum assisted machined panels

• Shot peening formed skin panels

• Extruded skin-stringer integrated panels

• Metal bonded panels
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 Composite Structures  Metallic Structures

Advantages

Disadvantages

Advantages

Disadvantages

• Low assembly cost

• High fatigue performance

• Resistant to corrosion

• Relatively low weight

• Ease of manufacturing complex shape

• Diffucult to repair

• Relatively high material cost

• Low electrical conductivity

• Diffucult to inspect ımpact

• Low material cost

• High electrical conductivity

• Ease of repair

• Not affected by humidity

• Low corrosion resistant

• Relatively low fatigue performance

• Relativly high density

• High assembly time

• Welding technology is not usually

applicable
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Fokker’s tradional, non-automated production of GLARE 

fuselage panels

FIBER METAL LAMINATE

 A fiber metal laminate (FML) is one of a class 

of metallic materials consisting of a laminate of 

several thin metal layers bonded with layers of 

composite material. The fibre/metal composite 

technology combines the advantages of 

metallic materials and fibre reinforced matrix 

systems. This allows the material to behave 

much as a simple metal structure, but with 

considerable specific advantages regarding 

properties such as metal fatigue, impact, 

corrosion resistance, fire resistance, weight 

savings, and specialized strength properties.

 Fibre Metal Laminates have been successfully 

introduced into the Airbus A380.

 ARALL has been developed for the lower wing 

skin panels of the former Fokker 27 aircraft 

and the cargo door of the Boeing C-17. 

 ARALL 3 material is currently in production and 

flight test on the C-17 cargo doors and GLARE 

is selected for the Boeing 777 impact resistant 

bulk cargo floor.
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The structure of the wing’s main load bearing torque

box is carbon fibre spars and integrally stiffened

upper and lower wingbox covers, creating a tapered

cantilever beam. All these primary structures are resin

transfer infused (RTI) carbon fibre. C Series is the

first aircraft into the market with this technology, 

which is different from other carbon fibre wings in that

they all use prepreg material.

The C series will use an Al-Li alloy in its central

fuselage, lighter than traditional Al but jus as easy to

repair.Combined with the other novations, the

fuselage helps make the C series up to 2000 pounds

lighter than current aircraft and produces up to %20 

fewer greenhouse-gas emissions

Wing

Fuselage

Carbon fibre composite and Al-Li alloy metallic structures are

used Bombardier C series aircraft. 
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