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xfz ) JSF Is a Multi-Service, Global Program

F-35A F-35B F-35C

4 4

Conventional Takeoff and  Short Takeoff/Vertical Carrier Variant (CV)
Landing (CTOL) Landing (STOVL)
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Total US/AUK JSF Requirement Is
Approximately 2600 Ajrcraft
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Year In Review

Air System Preliminary Design Review

Air System Design Integration Maturity Review

Weight Issue on STOVL

STOVL Weight Attack Team Formed.to Solve Weight Issue
+ To Date Approx 2700 Ibs Removed - &

+ F135 CTOL/CV First Engine to Test "

F135 STOVL First Engine to Test

1st Article to Assembly _
. Lockheed Martin — Fore Fuselage and Wing

+uNGC — Center Fuselage
« BAE SYSTEMS - Aft Fuselage
F136 CTOL/CV First Engine to Test
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“ JSF Complexity
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External: ® All Internal Plus +ssss

» Fuel « More Difficult Environmentals

- Weapons » Supportable Low Observables

« Electro-Optical Targeting System » Unprecedented Maintainability

« Countermeasures — Service Life

- Electronic Countermeasures Electronics — Remove and Replace Times

« Tailhook « Rapid Manufacturing
Structural Arrangement First — Lower Cost Materials
Systems Installation Limited and Last System Definition and Arrangement First

Structural Arrangement Last

e
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SWAT Performance Improvement |
Effort

- SWAT Studied All Facets of Performance Improvement

— Removed approximately 2700 Ibs of Weight From Air
System

— Removed approximately 600 Ibs Equivalent Weight From
Instalfed Proptuilsion Effects

— Performed Wind Tunnel Tests to Remove Drag
— Worked With JPQ to:
« Optimize Ground Rules and Assumptions
« Adjusted Requirements Where Appropriate
* Results:
— All Variants Are Projected to Meet All KPPs
— Warfighter Attributes Retained
— Aircraft Aerodynamic Performance is Less of an Issue
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240-3 Baseline

CENTER FUSELAGf Proposed
Prescription
L ower <1 . [~160 Ib Weight Reduction

Assembly

« Full-Depth Bulkheads
= Fliminates Waterline Mate

CENTER FUSELAGE
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Systems Optimization: Electrical
System

; Baseline Battery Li-lon Battery
* Li-lon 28-v Battery -25.8 Ibs Envelope (55.8 Ibs) Envelope (30.0 Ibs)

- Al Bus Bars for ICCs & Pwr Panels -22.3 Ibs

- Starter/Generator Capacity -16.0 Ibs ’"Eﬂg’;ﬁ'ﬁgg’
 From160 kW to 140 kW = m LAV

» Deleted EDU 3 -11.7 Ibs '

» Delete Power Panel #4 -23.3 Ibs

» Wound-Field Starter/Generator -102.32 Ibs

= Single Inverter -16.0 |bs

» Miscellaneous EPS Savihngs -1.5 Ibs

= TOTAL Alrcralt Savings -222.0 Ibs

Power Panel 4 | =
Delated o

EDUHET - Deloted

Engine StarteriGenarator

AC Inverter — Proposed
Prescription Deletion

Proposed Prescription |
~ 220 b Weight Reduction |

R, o s R
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Improving Inlet Pressure Recovery

Rolf Post Modulation

During STO Deck Roll

S —e)

2.1" Radius Reduction & Lower Weight
Reduced Aircraft Drag

Projected Performance Benefits:
~ 600 Ibm VLEBB Increase
~ 100 Ft Reduction in Flat
Deck STO Distance
~25 nm Mission Radius
Improvement

=104 -13
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Key Performance Parameters

UsmMcC *

USN *

Juint*

R=adio Frequency Signature Loy Ob=ervable
Combat Radius 430 mrn 330 mrn BO0 mrn
USMC Profile USAF Profile USH Frofile
Sortie Generation 4 Surg 3 Sust 2 %urg /2 Sust 3 Surg S 2 Sust
Logistics Footprint = & C-17 squivalent loada = g C-17 squivalent loada = 45, 000 gy Tt
[0 PoL] [24 PoL) 243 8T
9504 9304 9504

Mission Reizbility

Irteroperability

Mest 100% of criical, topdewvel Rformation Exchange Requirernents=

Secure Woice and Data

b % % %

STO%L Mission Performance ML MR
Short Take-0ff Oistance aan
‘Wertical Lift Bring Back 2 a1k J0OoM,
2 x BIM-120
wiith Reserve Fud
Mz<i mum Approach Speed ML Hin 145 knots

Projected to meet or exceed KPPs "
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\ F-35 Program Requirements Drive
=  Advanced Manufacturing System

This Program is Different... ..

Different in Everything We Do
+1 Day Takt
-1 Airplane Delivered Every Day
+1 Year Order to Delivery
-5 Month Assembly Span
+Mixed Model Moving Assembly Line

Unprecedented Affordability
Challenges

« High Rate Global Manufacturing

- Development and Assembly
Performed by Global Partners

m=1i0d-15
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Center Fuselage - Northrop Grumman &
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Mission Systems Initial Hardware £R
J /SF

Deliveries

Drisplay Mardpemend Commpuole

Fusinn Risk Redurtion [ata in BAC 1-11 Antenna Pole Nodel

Ichudes Srabibiey dear o S8 b (100 remmanids)
wiihnil Frel

Band 3/4 Aperiure
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JCC — 100% Power
Demonstrated

—;'_"-"

ek 1-1'{7:'.:'*;1.--;_ :
r. a*h j. Iﬁfil_'F | ,'__ 280V dc Converter — 1m

Pwr Demonstrated

T15Vac inverter — T005; | . . )

Power Danonsirated

CAR — TOO%: Power :
Demonstrated 8 PwrPanel Chassis




F-35 Integration/Test Laboratories Co-located

Ifission Systems
._fntegratinn Lab

A

Autonomic ig:-".a cs Lab

ohicte Sistans integration Facility

Processor/Flight Controf
System integration Faciiity CODE: iLahs Connected for Air System Integrated Facility (ASIF)

Stand-Adone L ahs
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JSF Propulsion <

A BEYOND

Maximum AB Thrust: 40,800 Ibf (181.5 KN}

IRT Thrust: 23,400 Ibf {104.1 KN)
Length: 221 inches (5.61 m)
Howver Thrust: 39.400 Ibf {175.3 KN) Length: 369 inches (9.37 m)
Main Engine 15,700 Ibf
Roll Post 3,700 Ihf LiftFan™ Diameter:; A0 inches {(1.27 m)
LiftFan™ 20,000 Ibf Main Engine Diameter: 46 inches {(1.17 m)
Short Take Off Thrust: 38,100 Ibf (169.5 kN) oot 24
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F135 CTOL Development Engines (57275

Meeting pre-test predictions

FxBa1-01 FaBa2-01 FrB33-1

CTOL Test Accomplishments

» Five engines at test — over 1000 hours total to date

» Demonstrated spec level mil and max thrust

» Demonstrated inlet/fan compatibility

« Successfully completed structural evaluation of
compression and low turbine

« 451+ accelerated mission testing cycles

Successfully Demonstrated Thrust at 39,750 |bs.
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F135 STOVL Development Engine ﬁ[/g@

AL ST SO TR R TR

First STOVL Engine Initiated Testing Six Weeks Early

STOVL Test Accomplishments

« 85+ hours to date
 Demonstrated spec hover thrust

« Confirmed low pressure turbine operation in STOVL
mode

Successfully Demonstrated Dynamic Clutch Engagement & Hover Thrust

Demo at 39,700 lbs.

1404 26
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STOVL Video
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. F136 First Engine To Test F1 af
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Over 2000 Lines of Instrumentation
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Second Engine To Test wa

STOVL
ARt View
RIS — &~

All Test Preparation Activities are Defined and

on Schedule to Support Target Date to Fire
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Highly
Supportable
Aircraft

Training
System

Autonomic

Support Logistics
System Information
System

Aitonomic Logistics Provides QOrder Of Magnitude Q&S Savings
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Summary

o Rirst %—ELQEL I!Irc,r ft Being Built
35 F’row s Revolutionary:
. Alr?rame Design
. Assembly Line
= Sustainment_.

F-35 Provides Revnfutmnary Capabmty to Joint Coalition Operations
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WORKING TO AFFORDABLY MEET THE
REQUIREMENTS OF THE WARFIGHTER

JOINT STRIKE FIGHTER
Eha maxl generabian slfks Nghisr





