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* Advanced Manufacturing and The Digital Thread
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F-3a GLOBAL SUPPLY CHAIN - COMPONENT PRODUCTION

Lockheed Aeronautics
Northrop Grumman

Pratt & Whitney
Rolls Royce FACO

BAE Systems FACO
Leonardo *

Fokker Aerostructures
Turkish Aerospace Industries
Marand

Magellan Aerospace

Kongsberg Defence and Aerospace

CEERRREREDE]

Terma

LOCKHEED MARTIN $



F-3a Global Supply (1430 Domestic Suppliers, 80 in I GOUNTRIES)
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F-3a PRODUCTION RAMP
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THE DIGITAL THREAD

Digital Verification Producibility Hardware/Software Applications

Creation Integration Data Re-use

Solid Model Part Digital Fab Digital Inspection Training/
(NC Driven) (Laser Tracker) Mainte.n::ce Media
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Maintenance
Simulation
£ Smen Common Digital Flow

Solid Model Tool > - Lean Assy Planning Digital Assy
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* Rapid Product * Concurrent Engineering * Validated Producibility * Tooling Reduction  * Improved Quality
Development * Improved Quality * Improved Quality * Process Flexibility * Automated
* Reduction in Changes  * Learning for Reduced T1 Repeatable Process
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PRODUCIBILITY AND KEY CHARACTERISTIGS

Team Ildentified
Focus Area
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AUTO-DRILLING
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ROBOTIC COATINGS APPLICATIONS

pplication of stealth coatings to
rily outo can cost effectively control
the process to the required engineering tolerances.
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AUTOMATION AT BAE - 1 9
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OPTICAL PR[IJEETII]N [IF WORK INSTRIJETII]NS
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NON-CONTACT METROLOGY - TYING THE
KNOT IN THE DIGITAL THREAD

e B Non-Contact Metrology
*. Non-contact Metrology systems use structured light to measure the
“as-built” configuration of the part or assembly. These images can then

bedirectly compared to the engineering 3D model for validation.

LOCKHEED MARTIN $




AS-DESIGNED TO AS-BUILT VALIDATION
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LEAN MANUFACTURING PRINGIPLES
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BLUE PRINT FOR AFFORDABILITY
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FUTURE DIGITAL THREAD TEI]HNI]LI]EIES

In the f ture, elements incld d Augmented Reality (AR)
. glasses will b used to enhc "‘{ p ﬂoor mobility and manufact ng
procos efficiency. >




REMOTE AUGMENTED REALITY
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LRYOGENIC MAGHINING FOR SUPPLIER COST SAVINGS




INDUSTRY 4.0 - THE 4™ INDUSTRIAL REVOLLTION
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SUMMARY

 The F-35 Program has utilized the digital thread to support design, manufacturing, and sustainment
development and the implementation of advanced manufacturing technologies such as
autodrilling, robotic coatings, optical projection, additive manufacturing, and noncontact
metrology.

« TheF-35isin a unique position, with the long term production forecast, to continue to develop and
apply advanced manufacturing technologies for quality improvements and cost reduction.

 Many of the advanced manufacturing technologies have applications to the sustainment of the
aircraft.

* Industry 4.0, the next industrial revolution, is coming. Data integration and data automation will
bring improved system visibility and allow descriptive, predictive, and prescriptive data analytics to
improve overall system performance.
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