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Combat Aircraft Generations
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- 1st Jets

nd Fast

= Supersonic
- 1st Radar

Air-to-Ground Only —AtNight
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~ Advanced Stealth
Fighter Performance
Integrated Sensor Fusion
Net Enabled Ops
Advanced Sustainment

= Air-to-Air - Basing Options
= Air-to-Surface - Range and
* ISR Persistence

- Sensor Flexibility =

Counter Air, Strike and
ISR Mission Capability
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The F-35 Design Requirement R /8

LIGHTMNING 11

Go Deep Into a Double Digit SAM Environment. ..

Surface-to-Air Missiles

2S6M/SA-19

. . . Locate, Identify and Destroy Mobile / Moving Targets Through the
Weather . . . While Outhumbered by Fourth Generation Fighters

Fighter
Aircraft
MISSI'ES AA-10 ALAMO AA-11 ARCHER AA-12 ADDER leICA
From Any Base at Slgmf' cantly /5-

Lower Cost Than Legacy Systems
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Air Dominance Mission Area ﬂ\%flzyr

Requirements

5% Generation Fighters
Uniquely Integrate:

All Aspect Stealth

e Fighter

F-22 Performance

\ o Total Situational
/ Awareness

ri) ~ o Advanced
V- H\Sustamment

F-35

Legacy T
Stand off
ISR

Unmatched Counter Air, Strike, and ISR Mission Capability
Increases The Effectiveness of Legacy Forces |
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F-35 Development Progress /4
Interoperability ol P&W F135

oot GE/RR F136
= ¢’ STOVL -

3 Services

’é’\ 8 International

Partners
=3
AR VR -
C ol
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F-35 Global Supply Team /4

Norway Canada

Ben Marine

The Netherlands
Dutch Space

PHM Consortium Kitron

3 Applica
DAP Fokker - Elmo pplica — Ha Dis
TNO NLR SP Aerospace Metronor
s Electri Xagon
un Electric Enini
Dutch Aero Axxiflex Kongsberg
Euresast Fokker - Agrostrustures DNy EPM Technology
Thales Cryogenies Thales MW&"- ; - e i o
NNt T United Kingdom
Denmark e T\ |\ g

{ IlI (rd WA AErey ‘-'

) \rwm.i - S BAE SYSTEMS
' ' =i Goodrich

Hamhble Structures

are Engineering

Terma

rsk Logistics

GKN

Integrated S artin Baker

Beaufort

g Havilland

i : Goodrich Sem:es :
Vestel Gate Elekiranik Production P:rts
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Enable Coalition Air Forces /8

LIGHTNING 11

United Kingdom

-

i

g $175M

Intemational Participation (-
* Contributed $4.3B to SDD

» Supported Design and Development
 Partner Military Involved in Decisions
» Financial Benefits to Partners
» Opportunity for > 500 @“

* International Cummltmﬁ;tﬁi:,.
Production Nonrecurﬂﬁg and
Sustainment Fundlng

$150M
oo Nz

Industrial Pari‘icipa tion
» Significant Work in All Partner Nations
» “Best Value” vs. Traditional Offset

» Life of Program Participation if Best
Value Maintained

* Global Sustainment Opportunities

Partners Preparing for 2008-2009 Procurement Decisions
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Streamlining Logistics Support 54.\1

Worldwide
Domestic and UK "8 International
Israel

Denmark
Norway-

F-35
u 0
- Jo:nt Stnke»“ :

%
el T
]' RN/RAF
M’; Harrier GR7 < > = -
o N
Tornado ;'Q._‘_. !:-
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Program Schedule
FY| 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
CY | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 |2015
S| : | Initial Operational
Critical Design I?%evlews Capability
USAF / USMC ﬁ /\ USN CDR Y | ¢
: e : USMC USAF usn|
Major First Flights
P lsd -9 : * USAF Test Completions
Events .
iﬁ;{'USMC (May 2008) *Develupmental
*USN] *Operatiunall
(X = _
gl LRIP 1 (2) (2 CTOL)
Low-Rate CATB (23 Jan) LRIP 2 (12) {6 CTOL/ 6 STOVL) Production
Initial - LRIP 3{19) (8 CTOL/ 8 STOVL)
Production _ ; " —
(LRIP) P’Hﬂ_ﬂEd U.S. Production LRIP 5
e Air Force 1,763 A/C LRIP6
e Dept of Navy 680 A/C R——
Planned International Production > 500 ——
i Multiyear 1 VYP
: mn .‘!
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Pilot
Training
CDR

F-35 Program Team

Partner MoU
Signatures Complete

—— =

] 7
2007 Milestones
Jan Feb Mar Apr May June July Aug Sep Oct Nov  Dec
LRIP #2 LL 1st STOVL Engine and
Proposal Lift Delivery LRIP #2
Submittal = - —~| Proposal
\ 2 T Submittal
™ ' S

STOVL Engine

CATB 1st

Mission

Systems
Flight

-
.-.

(gL
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7 1 ' R /@8
Multi-Service Design
Carrier Variant Conventional
Take-Off and

(CV) :
Landing

(CTOL)

Length 51.4 ft
Span 43 1t
Wing Area 668 ft2
Iinternal Fuel 19,570 1b

Length 21.1ft
Span 39 ft
Wing Area 460 ft2
internal Fuel 18.073 |b

Shorislake=0tand
Length 51.1 ft Verncallltanding
Span 39 ft pe) i/l
Wing Area 460 ft2 { )
internal Fuel 13,888 |b
A Warch 08-11
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited. Horway

F-35 Program Team



F-35 Multi-Service Design Commonality @ _ .~

LIGHTNING 11

Larger Wing and
_ Horizontal Tail Area

Probe and Drogue
Refueling (Basket)

In-Flight Refueling
Door (Boom)

Strengthened > SR T A e

Landing Gear H&f"f

and Tailhook jff'”"’

Internal
25mm 4-Barrel |
- Gattling Gun

\

Centerline
2l Gun Pod :
it ‘ \ 3-Bearing
7~ e i
Wingfold and e with ZSmm Gun ~ Swivel Nozzle

Ailerons Added/é”'

Probe and Drogue
Refueling (Basket)

Lift Fan / AN
ik
Roll Posts

G March 08 -12
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CTOL Comparison (USAF) e,

LIGHTNING 11

F-35 CTOL F-22
Length 49.7 ft Length 51.4ft Length 6211t
Span 31 ft Span 35 ft Span 445 ft
Wing Area 300.2 ft2 Wing Area 460 ft2 Wing Area 840 ft2
Internal Fuel 7,162 Ib Internal Fuel 18,483 |b Internal Fuel 18,448 |b

fi March 08-13
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CTOL Loading /4

Day 1 Stealth
~ 5,200 Ibs internal

Day 2
~ 18,000 Ibs total

ay . & March 08-14
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Voice and Data Link Interoperability /4

SATCOM

e

Beyond Line of Sight

Link -16
Aviation & Air Defense Assels

USA Forces

Joint Tactical Radio System (JTRS)
Variable Message Format (VMF)

Prognostic Health Mgmt n Senurg VHEMEE
Data Link Al
LHNLHD _(__:‘-_rnund FAC
_’{ Apache &
i, 3B

Air Base

Over 120 Information Exchange Requirements to Ensure
Interoperability Across US and Coalition Forces

G March 08-15
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Key Performance Parameters 7

KPP USAF USN

Radio Frequency
Signature

Low Observable

G o 450 nm 590 nm 600 nm 450 nm
QPR SAGIUS USMC Profile USAF Profile | USN Profile UK Profile

Sortie Generation 4 Surg / 3 Sust 3 Surg / 2 Sust SRug /2 3 Sura/ 2 Sust

Sust
<8 C-17 <8 C-17
Logistics Footprint Equivalent Loads |[Equivalent Loads <4ﬁﬁggus?ru ft ‘:21{3303‘;” ft
(20 PAA) (24 PAA)

Mission Reliability 95% 93% 95% 95%

Meet 100% of Critical, Top-Level Information Exchange
Interoperability Requirements
Secure Voice and Data

STOVL Mission
Performance 350 ft N/A N/A 450 ft Ski~Jump
Short Take-Off Distance

2 x 1k JDAM, 2 x 1k JDAM.,
2 x Aim-120 N/A 2 x Aim-120
With Reserve With Reserve
Fuel Fuel

N/A 145 knots N/A

STOVL Mission
Performance
Vertical Lift Bring Back

Maximum Approach
Speed

B harch 08 -16
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JSF Autonomic Logistics System /4

LIGHTNING 11

[ Highly Supportable Aircraft | &=

e Smart / Reliable Design e Integrated Training
e Prognostics and Health Management * Embedded Pilot Training
* Remove and Replace Maintenance e On Demand Maintenance
e On Condition Maintenance ' Training
\ » Air Vehicle Software Reuse

TR a4 g
EEmE - ™ !*-ia.h?;.f'““"

\ | _

e Distributed Information System
e Enterprise Resource Solution

e Sustaining Engineering
— 24/7 Help Desk

¢ Electronic Joint-Service Tech Data e Secure

e Intelligent Maintenance Management e Scalable

e Global Supply Chain Insight <:> e Deployable
e Support Equipment Management

Autonomic Logistics Provides Order Of Magnitude O&S Savings

B March 08-17
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....Plus Near Perfect Situational Awareness = 2~

LIGHTMNING 11

Full Spherical Coverage by Distributed Aperture System (DAS)

RWR
I ., 360° Coverage
Electro-Optica ' Band 3/ 4
Targeting Fwd Band 3/ 4 W illznamaar
System (EOTS) #

Warnin
Fwd Band 2 f/ g

DAS Apertures

g Aft Band 2

/]

Electronic
Support
Measures

Fwd Band 2 Band 3/ 4

£\ & Radar
FwdBand3/4 ¥ Warning

Emitter Locating e SATCOM

All Aspect Stealth — Low Observable e Data Links

; B March 08-18
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F-35 Program Team

Fully Integrated Avionics

AVVa

w

LIGHTNING 11

Exceptional Situational Awareness

TION EMENT A. Approved far public release; distribution is unlimited.
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L
Integrated Ground Test Labs In Place
Manned Tactical Simulators  Mission Systems Integratioq_Lab Prognostic Health

Management Lab

\ Hydraulic System
Integration

Vehicle

Integration

i ;Eﬁ Integration
System ..M

Integration Electrical Power
Vehicle Systems Processor / & & Facility System Integration
Flight Control Systems j ' - o
Integration Facility Logistics Lab  ytilities and Subsystems Integration Facility
F er
Fuel System Simulator _

Lab Integration — Unprecedented Collocation, Coordmatton and
Capacity

F-35 Program Team

; b arch Us-20
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JSF Current Production Status

Forward Fuselages (LM)
» 8 in Assembly
» 4 Delivered

Center Fuselages (NGC)
* 13 in Assembly
» 5 Delivered

AFT Fuselages (BAE)
« 7 in Assembly
» 4 Delivered

Wing (LM)

» 7 in Assembly light
* 4 Delivered All SDD and LRIP 1

Alircraft in Production

fi fila
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Program Schedule e

FY| 2006 | 2007 \ 2008 | 2009 | 2010 \ 2011 | zu1z| 2013 | 2014 \ 2015 | 2016 | 2017 | 2018
CY | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Initial Operational Capabilities

* *x *

USMC USAF USN UK

=R C 3

Low-Rate N o _\_ ANNRE
Initial \ b A Y

Production .
(LRIP) | |
LRIPMN2)

LRIP2/(12) \ 3 roduction
LRIP)3(109) 4 “i\

LCRIP4S ‘v
LRIP)S \\

LRIPJ6:
LRIPY. v

MultiyJiear 1 ‘ whm. "

s
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; Sl
2008 Milestones
Jan Feb Mar Apr May June July Aug Sep Oct Nov  Dec

F-35 Program Team

LRIP #3 FF
Proposal
Submitted

LRIP #2
CTOL FF
Approved

BF-1
Structural
Coupling L_ T
Tests Start

Sustainment
Readiness
Review-PAX

BF-1 FRR

BF-1:
Hover Pit

AF-1
Power On

Testing s tﬁ
: o :. “ . : . .E\.__ : . \-

BG-1
Transfer To AA-1 Launch
_Test Lf_a_l:-____

est L ot LRIP #2

—— STOVL
5 . =2 FF

Appraved CATB 1st

Federated

Rollout

B K e L

G-J::je

DS FHER TON STV EENVEENIT &S Aycpirecuscert oyl e e bsspeces fissbracticenica Lenlivi e

BF-1 Deploy
to PAX River

Maintenance
Training

AG-1
Static
Test Start

B harch 08 -23
Bloraeay



: 1IN
o on 000N . pmmn iy

.

N

First Full Fusion Flying Laboratory



Flight Test Underway Xﬁé

Objectives Objectives
« Mission Systems Risk » Risk Reduction/Confirmation
Reduction/Confirmation » Basic Envelope Expansion
+ Missions Systems Integration « Systems Integration
Status Status

29 Flights To Date; 85.5 Flt Hrs

Basic Airworthiness Proven

Initial Mission Systems Installed

First Mission Systems Flight on Dec 7, 2007

: May ‘08
(X “;N' = ‘d?":"';_ e — W

B Warch 08-25
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30 Flights To Date; 34.4 Flt Hrs

38,000 Feet, 0.8 Mach, 20 Degrees AoA
Vehicle Systems Being Validated
Reliability/Maintainability Evaluation




International Parts Flying on

a4
Life Support System 1St CTOL AH'CMﬁ Center Fuselage Metal Pa
Honeywell Aerospace Yeayil - UK Kalekalip -Turkey
Opening Doors Ejection Seat Aft Fuselage &
Fokker - Netherlands Martin Baker - UK Structural Components
BAE SYSTEMS - UK
Emergency UHF Radio Weapons Bay Door
Selex - Italy Drive/Utilities

Goodrich - UK mposite Materials

Vtec Fiberite - UK

Assembly/EOTS Tray

TERMA - Denm%p‘—q, ey
Cockpit Panels N, 3-Bearing

and Lighting Swivel Nozzle
Selex - ltaly

B ——T Rolls Royce - UK
Throttle Quadrant | : iﬁ;

BAE - UK CTOL Arresting Gear

5 Low Pressure
STORK SP - Netherlands

Turbine Shaft
ivo Aero Norge -
Wiring Harnesses

Engine Removal and Fokker ELMO -Netherlands Wheels and Brakes
Installation Trailer  Fuselage Remote Interface Units Dunlop - UK
Marangd - Australia Electrical Power System

GE Aviation - UK Power Thermal Management System
Honeywell - Canada

All 8 International Partners Have Parts on 1st Flight Test Aircraifmtai

b 08 -26
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Pilot Flight Equipment
Beaufort - UK




What We Have Learned From AA-1
That Reduces Program Risk

Handling Qualities Development
- Excellent Handling qualities verify design goals. F-135 Engine
* In Engine Transients to AB
Engine Response
rust Concept’

IPP
Cross wind Start

Electrical System

(e SETEen + ICC Operation EHA _ ] _
+ ECS Temperature . Emergency Fill in + Integration with electrical system -
. ECS Deicing « 270 V Power to pra.duced gear box changes / REGEN
. EPU operation Flight controls resistor . _
 Hydraulic Reservoir Temperatures
* Temperature Control « High altitude Electronics Unit Changes
+ Defog pattern to improve component design.
+ IPP operation + |BIT Mechanization

B March 058 -27
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3;% F-35 — An Unprecedented Value Proposition ﬂ?

e Unprecedented Capability — Restores
Asymmetric Advantage

o Affordable Recapitalization — Worldwide

e True Security Cooperation — o /
Enduring Relationships/ -~ ’
- / Ty - / -ﬁ{;r_
4
7 F-35. .. Delivering the Promise
B March 08 -28
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