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Introduction
The JSF Project: Represents a 40-year, ~US$1 trillion 
dollar  investment by nine partner nations producing, 
sustaining and developing the JSF Air System.

Research being conducted today will form the basis of 
changes to JSF relating to maintenance and development.

Australian institutions should be thinking about a JSF focus 
to support this long-term opportunity. 

T o d a y‟s O b je ctive : To provide a briefing on the JSF Project 
and suggest a way forward to leverage research activities 
that may have application to JSF.

N o w , w h at is th e JS F  p ro ject… … … .     
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FF--35 International Partners and 35 International Partners and 
Security Cooperation ParticipantsSecurity Cooperation Participants

Great BritainGreat Britain

ItalyItaly NetherlandsNetherlands

NorwayNorwayTurkeyTurkey CanadaCanada DenmarkDenmarkAustraliaAustralia

SingaporeSingaporeIsraelIsrael
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1990

2000

2010

2020

2030

Concept Demonstration 
and Definition (CDD)

System Design and 
Development (SDD)

Production, Sustainment  &
and Follow-On Development 

(PSFD)

2050

Bi-Annual Block Upgrades
Sustainment

Australia Joined SDD
October 2002Proposed

Australia sign
PSFD

Dec 2006,
signifying start 

of PSFD Phase

JSF Project

Project comprises 3 Major Phases
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Director General
New Air Combat Capability
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Finance
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JSF Industry
Team

Integrated Project Team (IPT)

·

Defence Materiel 
Organisation (DMO) DSTO
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Australian Objective

• Deliver a new air combat capability, commencing in the 2012-
13 timeframe, to conduct the tasks currently carried out by the 
F-18 and F-111. This includes:
– the Air Systems and their integration within the ADF 
– Support Systems and their integration within the ADF and 

Australian industry

• Achieve a good outcome for Australian industry.
– maximise quality and quantity of work for Australia in Program
– JSF Project differs from other Australian industry involvement
– Whole of Government and industry approach; joint effort 

between Defence and Department of Industry, Tourism & 
Resources

– leverage off our R&D capability
A new way of Industry Participation in a major defence project.

- A b ility to  co m p e te  o n „va lu e  fo r m o n e y‟ b a sis fo r w h o le  JS F  P ro g ra m  -
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Spectrum Of Roles

Counter Air
Defensive 
Offensive

Offensive Support
Battlefield
Maritime

Strike
Land

Maritime

F/A-18

F/RF-111

Current Force Structure

F-35 

The NACC Project will provide systems for the full spectrum of roles

Support
Recce

Electronic Attack
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Australia and JSF

• W o rld ‟s la rg e st d e fe n ce  p ro je ct  
>US$250bn

• Huge development budget 
>US$ 45bn

• A u stra lia ‟s la rg e st d e fe n ce  p ro je ct 
A$ 12bn for acqusition
- Australia part of the development effort
- A ll w o rk m u st b e  w o n  o n  a  „b e st va lu e ‟ b a sis
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11
19451945--19551955

•1st Jets
•Subsonic
•Guns
•Bombs
•Rockets

22
19551955--19601960

•Supersoni
c

•1st Radar
•Missiles
•Guns

33
19601960--19701970

•Multirole
•Supersonic
•Radar
•Missiles

44
19701970--20002000

• Multirole
• Adv. Avionics
• Adv. 

Weapons
• Agility VS 

Speed

20002000-- ??

••Stealth (LO)Stealth (LO)
••Fighter Fighter 

PerformancePerformance
••SustainableSustainable
••DeployableDeployable
•• Info FusionInfo Fusion
•• Info SharingInfo Sharing

55

Lethality, Supportability, and Affordability Advancements

JSF is a 5th Generation 
Fighter
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The next  (5th) g en eratio n  “fam ily” o f strike fig h ters

 F-16/F/A-1 8 C  “like” a ero p erform a n ce

 Stealth signature and advanced countermeasures

 Advanced avionics, data links and  adverse weather 
precision targeting

 Increased range with internal fuel and weapons

 Highly supportable, state of the art prognostics and 
health management

Lethal     Survivable    Supportable    Affordable

What is JSF?
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95%95%93%95%Mission Reliability

< 21,000 cu ft
102 ST

< 46,000 cu ft
243 ST

< 8 C-17  equivalent 
loads (24 PAA)

< 8 C-17 equivalent 
loads (20 PAA)Logistics Footprint

3 Surg / 2 Sust3 Surg / 2 Sust3 Surg / 2 Sust4 Surg / 3 SustSortie Generation

450 nm
UK Profile

600 nm
USN Profile

590 nm
USAF Profile

450 nm
USMC Profile

Combat Radius

Radio Frequency Signature Very Low Observable

Interoperability Meet 100% of critical, top-level Information Exchange Requirements
Secure Voice and Data

STOVL Mission Performance
Short Take-Off Distance

Vertical Lift Bring Back
550’

2 x 1K JDAM, 
2 x AIM-120

With Reserve Fuel

N/A N/A

450’ ski-jump

2 x 1K JDAM, 
2 x AIM-120

With Reserve Fuel

Maximum Approach Speed N/A N/A 145 knots N/A

USAFUSAF USNUSNUSMCUSMCKPPKPP UKUK

USMC/UK                    USN                  Joint

Key Performance Parameters



New Air Combat Capability
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

JSF Family Of Aircraft
One Program -- Three Variants

Short Take-Off and
Vertical Landing
(STOVL)

Lift Fan

Roll Posts

3-Bearing
Swivel Nozzle

All variants   
1.6 Max Mach (Limit)
450-600 nm Range
Stealthy
Same W eapons
Similar Avionics
Similar Flight 
Envelope
Same Basic Engines

Conventional
Take-Off and

Landing
(CTOL)

Internal
25mm 4-Barrel
Gattling Gun

In-Flight Refueling
Door (Boom)

Strengthened
Landing Gear
and Tailhook

Wingfold and 
Ailerons Added

Larger Wing and
Horizontal Tail Area

Centerline
Gun Pod

with 25mm Gun

Carrier Variant
(CV)
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1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4 1  2  3  4

CY 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

FY 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

AS
PDR

Air System
Program 
Events

First Flights (FF)

DAB Program 
Review (DPRs)

DT Complete

OT Complete

2015

1  2  3  4 1  2  3

20152014

IOC USMC

IOC USAF

IOC USN

AS CDR 1 (CTOL)

AS CDR 2 (STOVL)

AS CDR 3 (CV)

FRP
DAB

Review

Blk 1 DT&E

Blk 2 DT&E

Blk 3 DT&E

Blk 2 
OT&E

Blk 3 OT&E

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

CV FF 

CTOL (Opt)
CTOL FF

STOVL FF

Developmental & 
Operational     
Flight Test 

Blk 0 DT&E

Top-level Program Schedule
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JSF Spiral Development Strategy

Block 0.1 – Support First Flight / Flight Test Objectives
Basic functions to Get the Aircraft Flying

Block 0.5 – Initial MS Architecture & Sensor Infrastructure 
Mission systems infrastructure Build supporting sensor and 
architecture development

Block 3 – Suppression of Enemy Air 
Defenses Qualifies additional a/a & a/g  
weapons for use.  Service Initial 
Operational Capabilities are achievable.

Block 1 – Initial Warfighting Capability
Flight qualified, baseline air-to-air and air-to-ground 
weapons qualified. Pilot and maintenance training can 
commence.

Block 2 – Close Air Support and Interdiction
Qualifies additional air-to-air and air-to-ground 
weapons.  Services can start planning deployments 
and staffing operational units.

Supports 7 
Flight 

Performance 
Aircraft

Initial MS Tactical 
Sensors Integration 
“A vio n ics  F F (A 3 )” 

Initial W eapons 
Testing

Bulk of MS 
Hardware on 

Board

Primarily Software 
Updates with Added 

Weapons

= “B lo ck 0”
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JSF Contractor Team
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JSF Industry Team Primes

An Integrated Team Harnessing the 
Strengths 
of 3/4 of the Aerospace Industry in the 
US/UK

Center Fuselage
Weapons Bay Door Drives
Arresting Gear
CV Control and Test

Mission Systems SW
LO Support System
Training Courseware and 

Management Systems

Aft Fuselage
Horizontal/Vertical Tails
CV Wing Fold
Fuel System
Throttle/Side Stick
Crew Escape
UK Rqts/Stores/SW
STOVL Control and Test
Life Support
UK Support Center
EW System
Flight Control Computer

Prime Contract 
System Integration
Mate Through Delivery
Forward Fuselage
Wing
Edges & Control Systems
Mission Systems
Vehicle Systems
Autonomic Logistics
Air System Verification
Training System

Radar
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MFD 
- Rockwell 
Collins 
(Kaiser)

JSF Extended Team – U.S.

HMD 
- VSI

Edges-
LM Aero- Palmdale

Center Fuse - NG

RIUs – Smiths
Aerospace

Driveshaft 
- Goodrich

LGS- Goodrich

Radar, EO-DAS-NG ES

EOTS 
-LM Missiles & Fire Control

HPGS 
- Eaton

Engine -
Pratt & Whitney

LEFD, Wing Fold 
- Moog

ICP Components
-Raytheon Systems

Final Assy, Fwd Fuse, Wing 
- LM Aero-Ft Worth

EPGS - Hamilton Sundstrand

PTMS 
- Honeywell

Lift Fan - Rolls Royce Allison

CNI -Components 
Rockwell Collins

VMC- BAE Systems Controls

Alt Engine - GE

EW/CM components- NG

Radome-
General Dynamics 
Marion

TDE -Smiths Aerospace

EHAS- Moog
Ext. Lighting - LSI

EW/CM- BAE IEWS

Harris 
- Common Components

T&S 
- LMIS

Fuel System-
Parker Aerospace

ICP- LMTS
Anti Ice - Goodrich

ICP Panel- L3 Comm

LEFAS- Curtiss Wright
Fire Protection - Kidde

Stores & Rel. Sys- EDO

Transparency  
ATK

ICP- LM Owego

Supply Chain –
Honeywell/Cat Alliance

Gun System –
General Dynamics

Rudder Pedal  
Pacific Scientific

Canopy Actuator - MPC

NDB-MTI

INS
-Honeywell

CNI Apertures– Ball

TRS-
McCormick Selph

ADS – Avionics Specialties, 
Inc.Forebody Test Sled Articles –

Advanced Technologies

CNI -Components SCIRaytheon –
Weapons

Raytheon -GPS

HOTAS - Essex

RF Cables- Times 
Microwave

Landing Aid 
Antennas - EDO

Boeing -
WeaponsCNI –Northrop 

Grumman RS

AME - Marvin
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JSF Extended Team– International

Canada

United Kingdom

Smiths
Aerospace

Honeywell/
Normalair 

Garrett LTD 

Italy

The Netherlands

Fokker-
Aerostructure

Perot Systems

NLR

Norway
Denmark

Hawker de
Havilland

Australia

Turkey

Ferra

Howmet

Herou Devtek

Phillips

Lovitt

FCS

Dutch Space

Marand

Calytrix

GKNMicreo

Thales Simulation

Production Parts

BAE Australia
DPCC SP Aerospace

Thales

TNO

JTAG

Rexroth Hydrazine
Dapo Design

ESSCO DESSO

Bellast Needham

Gasmodule ATS Kleizen, Hi Q Wise A.S.

~ 20 Oz Companies with contracts in SDD
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JSF Air System

4PowerDOCS #85642 FOR OFFICIAL USE ONLY // REL TO USA, GBR MOD, ITA MOD, NLD MOD, TUR MND, CAN DND, AUS DOD, DNK MOD, and NOR MOD

Mission Systems 
Hardware Block Plan

Block 0.1 Block 0.5

Block 3HMD

TDE

Body Apertures

Embedded 
Apertures

COTS 
CNINose 

Radome

ICP GP only

MFD

INSGPS

SFD

Countermeasures

Radar
ICP 

with SP

Integrated CNI

EW

ICP TR2

Block 1

PCD 

ICP TR1

EOTS

LADC

MADL DAS

Delivered for A1 Delivery on Schedule Tech Refresh

Airborne Testing

RS-HMD 

Air Vehicle Mission 
System

s

Propulsion

Highly Common Software

LogisticsWeapons
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Air Vehicle Design Complexity

F-35

Internal:
• Fuel
• Weapons
• EOTS
• Countermeasures
• ECM Electronics
• Tailhook

•Distributed Aperture
System

• Integrated ECM
Apertures

• Signature Integration
• Integrated Subsystems

+

Legacy

External:
•Fuel
• Weapons
• EOTS
• Countermeasures
•ECM Electronics
• Tailhook

Non-Stealth

Stealth

Resultant Issues
•Weight
•Drag
•Airframe Space
•Design iteration
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The F-35 Air Vehicle Highlights
Low-Sweep Wing/Tail Configuration
•Good Cruise and Maneuver Characteristics
•Good Handling Qualities W/W o External Stores

Fighter-Optimized Engine Cycle
•Low-Risk F119/F120 Derivative Engines
•Light W eight Axisymmetric Nozzles

Revolutionary Shaft-
Driven Lift Fan (STOVL)
•Vertical Thrust Multiplier
•Structurally-Integrated nozzle

Long Inlet Duct 
With Bifurcated 
Inlet
•High Pressure 
Recovery/Low 
Distortion
•100% Line-of-Sight 
Blockage
•Low FOD Risk

Simple, Accessible Weapon 
Bay and Carriage
•Lowest W eight
•Fastest Ejection Time Lines
•Pneumatic Ejectors Improve 
Safety and Logistics

Mid-Wing Location
•Lowest Drag Placement for Shaped 
Fuselage
•Reduces Wing-Mounted Gear 
Length
•Good Height for External Stores 
Loading

Electro-Hydrostatic 
Actuators

• Hydraulically Self Contained 
Linear Output Actuators That 

Convert Electrical Input Power 
to Hydro-Mechanical Power
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Issue Technique Designed 
for Stealth

Enhanced 
4th Gen

Shape

INTERNAL STORES

RADAR ABSORBING 
STRUCTURE (RAS)
LINE-OF-SIGHT BLOCKAGE

External
Stores

Inlets

Apertures

Edges

Impact

1

2

3

4

5

Methods for Reducing Radar Signature

O n ly A ircraft W h ich  are “D esig n ed  fo r S tealth ”
Can Achieve Desired Results

Applicable Somewhat Applicable Not Applicable

PLANFORM ALIGNMENT 
REFLECTS RADAR ENERGY 
AWAY FROM RADAR

RADAR ABSORBANT 
MATERIAL (RAM) ABSORBS 
RADAR ENERGY

RAS / RAM
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Inherent AirInherent Air--toto--Air CapabilityAir CapabilityLegacy TACAIRLegacy TACAIR Stealthy TACAIRStealthy TACAIR

JSF Brings Survivable Theater 
A ccess…

…  b u t, S tealth  isn ’t ju st ab o u t 
Survivability

STEALTH - SURVIVABLE & 
LETHAL

Legacy
Fighter

Stealth
Fighter

LO Combined with Advanced Weapons and 
Avionics Provides Enhanced Lethality

JSF--Built from the Ground-up to be Low Observable
• Internal Carriage of  Weapons & Mission Fuel
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PRATT & WHITNEY  F135
GE AIRCRAFT ENGINES/

ROLLS ROYCE  F136

JSF Engines - - Common Core for Aircraft Variants, 
Competition in Production

J2493 - 6Shambaugh/01-00-02/leh

Joint P&W / GE Technical Teams

System Level Teams
Common Hardware Integration

Common Support Equipment/Logistics
Common Component NPSS Modeling

CDA Common Component Review
Common Exhaust System

Controls, Externals, and Software
System Rotor Dynamics and Loads

Lift Systems
Test and Evaluation

P&HM
Common Component 

Requirements/Validation

Common Component Teams
Lift Fan

Roll Posts

Bearing Swivel Duct

Lift Systems

Augmentor Ducts/Liners

Nozzle

Engine Mechanical Systems

Externals

Controls

Software

P&W and GE team members identified
and working well together

Making excellent progress

• Physically and Functionally Interchangeable
• Any Aircraft Able to Use Any Engine
• Common JSF Autonomic Logistics System 

Interfaces

JSF Engine Interchangeability
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JSF135/136 Engine
40,000-lb Max Thrust
 Classic Fighter Integration

 Rearward Installation and Removal

 Excellent Transient Response

LO Axisymmetric Nozzle

Integrated Turbine Exhaust 
Case/Augmentor

Conventional
AXI Duct 
(CTOL/CV)

Diverterless Supersonic Inlet

JSF CTOL/CV Propulsion
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3-Bearing
Swivel Duct 
(STOVL)

Lift Fan 
Nozzles

Driveshaft

Common 
Nozzle

Common Engine 
Bay

Lift Fan
– Two-Stage Fan
– Counter-Rotating

Clutch

Auxiliary 
Inlet

Roll Nozzles

Diverterless Supersonic Inlet

JSF135/136 Engine and Shaft-Driven Lift Fan
39,000-lb Vertical Lift

JSF STOVL Propulsion
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JSF Mission Systems

Radome
Structural and RF 
Radomes

Radome
Structural and RF 
Radomes

INS
Inertial Navigation 
System

INS
Inertial Navigation 
System

CNI IBAs 
 Integrated Body 

Apertures

Radar
Multifunction A/A & 
A/S
Fourth-Gen AESA

Radar
Multifunction A/A & 
A/S
Fourth-Gen AESA

EOTS
FLIR
Long Range IRST
Laser Targeting
Low Profile Window

EOTS
FLIR
Long Range IRST
Laser Targeting
Low Profile Window

Open Architecture / Airborne Software


Mission Domain


Standard interfaces

Fire Control
Commercial tools for simpler integration

Object oriented design

Cockpit
Projection 
Display Technology for 
Enlarged Screen Area 
and Availability




Figure 2.1.x-x  Display Portal concept w/ Virtual HUD Image


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








  












Figure 2.1.x-x  Display Portal concept w/ Virtual HUD Image
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
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
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














    









ICP
COTS 

Technology 

CNI
Interoperability

w/ 100+ OPFACS
Digital 

Programmable Receivers
NG-ST ( San Diego, CA)

CNI
Interoperability

w/ 100+ OPFACS
Digital 

Programmable Receivers
 Critical H/W elements 

and S/W reuse demonstrated  

DAS
Spherical Coverage
Missile Warning
Situational Awareness IRST
HMD NAVFLIR Display Source

-

DAS
Spherical Coverage
Missile Warning
Situational Awareness IRST
HMD NAVFLIR Display Source

GPS
Global Positioning 
System Elect. And 

Aperture
Raytheon 
(ElSegundo, CA)

GPS
Global Positioning 

System

EW
Radar Warning
Emitter Location
Countermeasures

Tiered 
Sensor 
Fusion
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ElectroElectro--Optical Optical 
Targeting Targeting 

System (EOTS)System (EOTS)

Integrated Avionics
Full Spherical Coverage by RWR & 
Distributed Aperture System (DAS)

360o Coverage

Emitter LocatingEmitter Locating
Network ConnectivityNetwork Connectivity
 SATCOMSATCOM
 Link 16Link 16
 Data LinksData Links
 SINCGARSSINCGARS
 Have QuickHave Quick
 MADLMADL

DAS Apertures  Active
Electronically

Scanned Array
(AESA)

RADAR

ElectronicElectronic
SupportSupport
MeasuresMeasures

All Aspect Stealth All Aspect Stealth –– Low ObservableLow Observable

RWR Antennae

IFF InterrogateIFF Interrogate
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Distributed Aperture System
(DAS)

Full Spherical Coverage

Detection of Threat
A/A  & SA Missiles

Defensive IRST
VS Threat Fighters

Detection & Targeting of
Ground Elements

Short Range AA Missile 
Targeting

Passive Tracking of 
Flight Members
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EO Distributed Apertures

JSF generates 6 continuous 
im ag es… .

… .seam lessly stitch ed  to g eth er 
for full 360 degree imaging 
capability!
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Long Range
Detection

System is
Internal

High Power
Zoom Capability

Electro-Optical Targeting System (EOTS)
& Infrared Search & Track (IRST)

EOTS Provides  Day & Night Passive, Classification, Identification, and Targeting 
Against Stationary and Moving Ground Targets in Visual Meteorological Conditions 

(VMC)
IRST Provides offensive /defensive passive detection of air-to-air targets

Laser Range Finder
& Target Designation

Long Range IRST
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EO 
Targeting
System

EO Targeting System (EOTS)

· Internally Mounted

· Long Range, 
High Resolution

· NAVFLIR, Targeting 
FLIR, IRST Functions

· Digital Continuous Zoom

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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The JSF Radar Provides
Multiple Interleaved Functions

Synthetic Aperture Radar

Air-to-Air Detection/Track

Air-to-Air Engagement

Electronic Attack

Autonomous Surface Target
Detection and Engagement
(Land and Sea)

Electronic Attack

High Gain ESM

Ground Moving Target 
Detection

Electronic Protection

Weather Detection
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Ground Moving Target 
Indicator GMTI

Slow/Fast Speed 
Detection / Location

Accurate Map Overlay

Low Resolution
SAR

Med Resolution
SAR

High Resolution
SAR

AESA Radar
AIR-TO-GROUND

Provides Day & Night Adverse WX, Multi-Mission, Long Range Target 
Detection and Classification Capability, and Near Precision Self -Targeting 

Capability With Standard JDAM
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SAR Capability

JSF CapabilityLegacy Capability

DISTRIBUTION STATMENT A. Approved for public release; distribution is unlimited.
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Target Images

TFLIR imageSAR map
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GMTI Superimposed on SAR Map for Target Context
Capable at Stand Off Ranges

PRECISE ALIGNMENT OF GMTI TARGETS 
ON SAR MAP

Shipping

Moving Targets Bridge
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w Analysis, ID, Tracking, Mode 
Determination, & AOA of Mainbeam 
Emissions

w Rapid Response Time
w Monopulse High Quality DF
w Band 2 thru Band 4 (w/growth to Band 5)

w IR Countermeasures (IRCM)
w RF Countermeasures (RFCM)

w Wideband Search, Acquisition, ID, & AOA of Mainbeam & Sidelobe 
Emissions - High Gain ESM

w Utilizes Wideband EW Receivers (EWRs) With Radar Multifunction 
Array (MFA)

w MFA Field-of-View and Passive Frequency Coverage
w High Gain ECM

w Acquisition and Tracking of Mainbeam & Sidelobe 
Emissions

w Precision Emitter Geolocation & Range
w Emitter Identification & Precise Signal Measurement 

Parameters

Radar Warning (RW) Situational Awareness and Offensive 
Targeting Support

Self Protect 

High Gain (Sensitivity) Electronic Support Measures 

Electronic Warfare/Countermeasures 
Functionality Overview

UNCLASSIFIED
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CNI Functional Overview

Navigation/
Landing Aids
 INS
 GPS
 Radar Altimeter
 ILS 
 TACAN
 JPALS*

Voice Communications
 VHF 
 UHF 
 SATCOM 
 Survival Radio Comm

Audio Functions
 Voice Messaging
 Voice Recognition
 Air Refuel Intercom (CTOL)
 Maintenance Intercom
 3-D Audio
 Voice Synthesis

Data 
Communications

 Link 16

Identification
 IFF
 IFF interrogate
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Voice and Datalinks Interoperability

CV

LH/LP

Air Base

PHM
Datalink

SATCOM 

Beyond Line of Sight

JFAC

Joint Tactical Radio System (JTRS)
Functionality

Joint Variable Message Format
JVMF

Ground Forces

E-2

F/A-18

AWACs

JSTARS

Link -16
Aviation & Air Defense Assets

F-16

V-22
Blue SAMs

AEGIS

Intra/Inter-Flight Data Link

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

DISTRIBUTION STATMENT A. Approved for public release; distribution is unlimited.
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Precision Direction 
Finding
(PDF)

Radar Warning 
Receiver (RWR)

MFA
Electronic Support Measure (ESM)

Surface-to Air 
and Air-to-Air 

Missile Launch 
Detection

Air-to-Air
Radar

Defensive IRST
Detect Approaching 

Threat Fighters

Unprecedented Multi-Spectral Offensive & Defensive Situational Awareness

Information vice Data

Integrated Sensor Suite
Fused Situational Awareness
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Ground Moving
Target

Missile WarningMissile WarningElectroElectro--OpticalOpticalRadar

DayDay

NightNight

MultiMulti--Spectral Sensors Spectral Sensors 

Information Fusion Enhances 
Situational Awareness

Fused Tactical Fused Tactical 
Information Managed &Information Managed &
Displayed To The PilotDisplayed To The Pilot
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Weapons Bay
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JSF Autonomic Logistics System

Training System
nIntegrated Training
nEmbedded Pilot Training
nOn Demand 

Maintenance Training
nAir Vehicle Software Reuse

Highly Supportable Aircraft
nSmart / Reliable Design 
nPrognostics and Health Management
nRemove and Replace (R/R) Maintenance
nOn Condition Maintenance

Support System
nSustaining Engineering

n 24/7 Help Desk
nElectronic Joint-Service Tech Data
n Intelligent Maintenance Management
nGlobal Supply Chain Insight
nSupport Equipment Management

Autonomic Logistics 
Information System
nDistributed Information 

System
nEnterprise Resource Solution
nSecure
nScalable
nDeployable

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Highly Reliable Aircraft 
Using PHM

Nz
Lat Accel
Long Accel
Pitch Accel
Roll Accel
Yaw Accel
Mach
Gross  Wt.
Q
Pitch Rate
Roll Rate
Yaw Rate
AOA
AOSS
Altitude
Frozen CG
Fuse. CG
Aileron
Rudder
Stab

...
...

Avionics Area Reasoner
Electronics RF Prognostics Other Area Reasoners

VMS
Subsystems
Signature

Structural Area Reasoner

Electrostatic Oil Debris 
Monitor (EODM)

Electrostatic 
Bearing 
Monitor 
(EBM)

ijk

l w ijw jkw kl

Advanced Life Algorithms and 
Component Health Assessment

Oil Condition
Monitor (OCM)

Engine 
Distress 

Monitoring
System 
(EDMS)

Ingested Debris 
Monitoring

System (IDMS)

PHM Air Vehicle Area Manager

F-16 CTOL Gov't

G

G

Reliability Reconciliation
Process
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Mission Personnel • Sortie generation rate, personnel 
infrastructure & training

Unit Level 
Consumption

• Fuel consumption, depot level 
repairables, training munitions

Maintenance Costs • Reliability & maintainability

Sustaining Support • Sustaining engineering, 
software maintenance

Indirect Support • Base  operations

LOGISTICS COST DRIVERS

INNOVATE - DRIVE DOWN COSTS
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The JSF Project and a Way Forward

• The JSF Project

• A u stra lia ‟s in vo lve m e n t w ith  JS F

• What is the JSF?

• JSF Capabilities

• Way Forward to Focus Research

• Australian Industry Participation

• Opportunities for inserting new technology

• Suggested coordination approach
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The JSF Project and a Way Forward

• The JSF Project

• A u stra lia ‟s in vo lve m e n t w ith  JS F

• What is the JSF?

• JSF Capabilities

• Way Forward to Focus Research

• Australian Industry Participation

• Opportunities for inserting new technology

• Suggested coordination approach



LOCKHEED MARTIN & PARTNERS
VEHICLE 
SYSTEMS PROPULSION AUTONOMIC 

LOGISTICS
MISSION 

SYSTEMSAIRFRAME

~ 130 Australian Companies

AIRFRAME, PROPULSION & VEHICLE SYSTEMS 
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AUSTRALIAN INDUSTRY (Industry Capability Teams)
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Positioning Australian Industry

Canada

United Kingdom

Italy
The Netherlands

Norway

AustraliaAustralia

Turkey

Denmark

Australian industry is in 
competition with world industry 
a s w e ll a s P a rtn e rs‟ o n  a  „b e st 
va lu e ‟ b a sis.  P a rt o f D e fe n ce  
role is to help position industry 
to be competitive for JSF 
contracts  
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Positioning Australian Industry

Canada

United Kingdom

Italy
The Netherlands

Norway

AustraliaAustralia

Turkey

Denmark
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Objective is to ensure a 
maximum return to Australia 
in all phases of the program 
b a se d  o n  „b e st va lu e ‟.

$
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What has Australian Industry Achieved?

• ~ 20 companies have won work in SDD to 
date.
– Equates to ~ US$90m in contracts in SDD
– S u b je ct to  „b e st va lu e ‟ p o te n tia lly e q u a te s to  

• ~ US$170m in LRIP
• ~ US$800m in FRP

– over US$1 Billion in  e xp e cte d  „e xp o rt‟ va lu e

But it is up to Australia to create its 
own future opportunities in

bringing technology to the JSF
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The JSF Project and a Way Forward

• The JSF Project

• A u stra lia ‟s in vo lve m e n t w ith  JS F

• What is the JSF

• JSF Capabilities

• Way Forward to Focus Research

• Australian Industry Participation

• Opportunities for inserting new technology

• Suggested coordination approach
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Opportunities for Technology Innovation

Throughout the life of the JSF Aircraft, it will be 
subject to:

– Technology Refresh
• Development and improvement of existing systems and 

processes
• Production Development
• Improvements to sustainment

– Follow-on Development
• Development and insertion of new capabilities as part of a 

Block Upgrade process
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LRIP I  
LRIP II

LRIP III
LRIP IV

LRIP V
LRIP VI

FRP Additional Production

Block 4 Flight Test OT&E

Block 3 Flight Test OT&E

Block 5 Flight Test OT&E

Block 6 Flight Test OT&E

Block 7 Flight Test OT&E

CY 2003 2004

1 2 3 4

2005

1 2 3 4

2006

1 2 3 4

2007

1 2 3 4

2008

1 2 3 4

2009

1 2 3 4

2010

1 2 3 4

2011

1 2 3 4

2012

1 2 3 4

2013

1 2 3 4

2014

1 2 3 4

2015

1 2 3 4

2016

1 2 3 4

2017

1 2 3 4

2018

1 2 3 4

2019

1 2 3 4

2020

1 2 3 4

B l o c k  3  B a s e l i n eB l o c k  3  B a s e l i n e
A E S A  R a d a r

 A i r - t o - A i r
 S A R / G M T I

E l e c t r o n i c  W a r f a r e
 E S M  a n d  R W R

E O  T a r g e t i n g  S y s t e m
 I R S T
 T a r g e t i n g  F L I R
 L a s e r  S p o t  T r a c k e r

D i s t r i b u t e d  A p e r t u r e  S y s t e m
 M i s s i l e  W a r n i n g
 S i t u a t i o n a l  A w a r e n e s s

C o m ,  N a v ,  I D
 U H F / V H F
 L i n k - 1 6 ,  M A D L
 G P S ,  I N S ,  I L S ,  T A C A N
 I F F  I / T  ( 1 ,  2 ,  3 / A ,  C ,  4 )
 I F F  M o d e  S  T r a n s p o n d e r

A d v a n c e d  C o c k p i t
 C o l o r ,  F l a t  P a n e l  D i s p l a y s
 H e l m e t - M o u n t e d  D i s p l a y

B l o c k  4  T B DB l o c k  4  T B D
A / A  &  S t r i k e

 G M T I  /  W A S
 G M T C
 G r o u n d  M a p
 R A I D
 I F F  M o d e  5  I / T
 I F F  M o d e  S  I n t e r r o g a t e
 W e a p o n  D a t a l i n k
 S D B  P h a s e  I I  /  I I I
 J A S S M ,  A G M - 1 3 0 ,  N S M

E A  /  S u r v i v a b i l i t y
 B a n d s  2  &  5  R W R
 T A D I R C M  ( p o d )

D T / O T  C o r r e c t i o n s
 S D D  D e f e r r a l s
 S D D  C o r r e c t i o n s

 I n f r a s t r u c t u r e
 H i - T e m p  P o w e r

E l e c t r o n i c s

B l o c k  5  T B DB l o c k  5  T B D
A / A  &  S t r i k e

 M u l t i - P l a t f o r m  B a t t l e
M a n a g e m e n t  ( A / S )

 2 - C o l o r  D A S
 L O C A A S
 A A R G M

E A  /  S u r v i v a b i l i t y
 I n c r .  H i - B a n d  E A  F O V
 C o u n t e r  D R F M
 A c t i v e ,  I n t e r n a l  I R C M

I S R
 H i g h e r  R e s o l u t i o n  S A R
 I n c r .  S e n s i t i v i t y  E S M
 W i d e b a n d  S A T C O M

I n f r a s t r u c t u r e
 1 0  G B / s  F i b r e  C h a n n e l
 I n c r e a s e d  E C S

C a p a c i t y

B l o c k  6  T B DB l o c k  6  T B D
A / A  &  S t r i k e

 M u l t i - P l a t f o r m  A t t a c k
M a n a g e m e n t  ( A / A )

 A d v a n c e d  C o m b a t  I D
 I n t e r n a l  P r e c i s i o n

P e n e t r a t i n g  W e a p o n
E A  /  S u r v i v a b i l i t y

 I m p r o v e d  E A
 L a s e r  W a r n i n g

I S R
 C o m m o n  L O  D a t a l i n k
 W i d e b a n d  A / G

D a t a l i n k
 N e t R e a d y

I n f r a s t r u c t u r e
 E x p a n d e d  M a s s

S t o r a g e

B l o c k  7  T B DB l o c k  7  T B D
A / A  &  S t r i k e

 E x t e n d e d  C o m b a t
R a n g e

 P h o t o n  T o r p e d o

I S R
 H D T V
 I P O D
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On-Going Follow-On Development 2040+
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The JSF Project and a Way Forward

• The JSF Project

• A u stra lia ‟s in vo lve m e n t w ith  JS F

• What is the JSF

• JSF Capabilities

• Way Forward to Focus Research

• Australian Industry Participation

• Opportunities for inserting new technology

• Suggested coordination approach
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Australian JSF R&D Base
• Equivalent unified system to 
leverage basic research in support of 
JSF does not currently exist in 
Australia. 

• Active industry participation in on-
going support to JSF will require 
access to resource pool of R&D .
• Proposal is to form & coordinate a 
conceptual Australian R&D Base as a 
source of indigenous technology to be 
exploited on JSF.

• It may comprise relevant R&D 
capabilities within universities, CRCs 
and public funded R&D organisations.

• Limited funding may be available for 
most promising areas, particularly of 
ADF interest

Strategic
Research

Applied
Research

Technology Validation
• General

• Project Specific

New Capability Realisation
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JSF 
Concept Definition

& 
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Product 
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New Capability Realisation

JSF Conceptual R&D Base
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Research
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• Project Specific

New Capability Realisation

Universities, CRCs, DSTO, CSIRO

NACC

JPO
Lockheed Martin
Northrop Grumman
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The Bottom Line
What Do We Want?
• To establish an R&D network to support Australian Industry in relation 
to:

 Production development,
Sustainment, and
Follow-On Development

over the life of JSF.
What Do We Offer?
• Coordination of:

 ~ 130 companies for exploitation of R&D, 
 R&D organisations
 Defence support

• Limited funding to support ADF priorities
• Access to JSF Program (Gov & Industry)
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Approach
Step 1 Step 1 –– Initial Contact Visit covering breadth & scope of  Initial Contact Visit covering breadth & scope of  

projectproject

Step 2 – Scope Briefing to wide interest audience 

Step 3 – Presentations to Government & Industry Panel 
- Agree candidate R&D of potential application or 
interest

Step 4 – Panel feedback and recommendations wrt
maturity level (TRL)  

Step 5 – Agree way forward on individual basis
- Review opportunities on a collective basis
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Concept Definition

T h ing s th at dre am s are m a d e  of… .
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Ready
Now
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JSF capability 
requirement 
still to be defined 
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TRL 1 TRL 9

High Priority
- Fast Track
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Approach
Step 1 Step 1 –– Initial Contact Visit covering breadth & scope of  Initial Contact Visit covering breadth & scope of  

projectproject

Step 2 – Scope Briefing to wide interest audience 

Step 3 – Presentations to Government & Industry Panel 
- Agree candidate R&D of potential application or 
interest

Step 4 – Panel feedback and recommendations wrt
maturity level (TRL)  

Step 5 – Agree way forward on individual basis
- Review opportunities on a collective basis
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Advanced Technology for a Future JSF 
Melbourne Grand Hyatt - Sunday, 18 March 2007

Registration of  Interest  Required by 1 Dec 2006  to NACC
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Point of Contact

Your BCO
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JSF Program 
Information

Non-technical Data for 
ITAR

Questions?Questions?

Joint Strike FighterJoint Strike Fighter

Lockheed Martin Aeronautics Company
Cleared for public release under provisions of PIRA AER200302011

052903- 78
Canberra AUS

Join The Team


