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GLOBAL
SERVICES

A dedicated services
business focused on the
needs of global defense,

space and commercial
customers
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Boeing Additive Manufacturing by the Numbers

20

Number of Boeing sites worldwide
With 3-D printing facilities (U.S.,
Canada, Australia & U.K.)

'3 Focus Areas

60,000+
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Boeing Additive Manufacturing

Vision Operational Priorities
Aerospace Leader in
Additive Manufacturing : / \
Strategic Goals » Prioritize Cost

N/ N Opportunities
| Performance
Leverage & Accelerate el e _ _
Additive Manufacturing.in <> < * Right —Size
the design & manufacture of T Capacity
parts & tools across the E: » Global Competitive
enterprise to transform the — GENERATE, Benchmarking

PRODUCT /

production system & support \__PROTECTIP__/ .

growth

Capture Value

\ !

Leverage Intellectual Capital of our Talented Global Team




Boeing Additive Manufacturing

Technology Value Capture Opportunity

Massively reduce detail count for parts made
Powder bed fusion - metals . from expensive materials; tooling cost reduction;

requires fundamental re-design

Improving material yield on high buy-to-fly,
titanium end parts by substituting material that is
'only 2x' the cost

Wire fed directed energy
deposition (Ti wire)

Material extrusion (FFF)

and SLS Reduce time and cost of tooling

Harvesting Available Technology to Create Innovative Processes
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Boeing Additive Manufacturing
Metallic

2001 2003 2004 2011 2016 June

X-37A F15 Pylon Rib C17 Pylon Panels  MAI Satellite 702 MP Satellite 2017

= First Flying Laser = Additively = Additively Components = Receive Antenna 787-9 Passenger
Additive Manufactured Manufactured Ti = ARCAM - Deployment Floor Galley
Manufacturing Ti replacement replacement supplied to L-M Actuator (RADA) Diagonal Fittings
Part (LAM) (LAM) (LAM) under MAI Cage = First Flying Ti

* Implemented on =41 Articles = Launched August Wire Feed
15 Aircrafts Installed 5t 2011 Additive
Manufacturing

Part
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Boeing Additive Manufacturing
Ecosystem

Metal & polymer parts & tooling Robust, agile supply chain & Multiple sources of technology,
internal capability equipment and materials
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Working with our supply chain partners to succeed together

RPN s o

737 767 777 747-8
400 3.1 2.3 3 6
thousand parts million parts million parts million parts million parts

o of our airplanes’ cost
comes through the
o supply chain

Spending $43 billion annually e Buying +1 billion parts every year
~3 million parts arriving at Boeing factories every day
5,400 supplier factories e 500,000 supplier employees
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Boeing Additive Manufacturing

Structures Systems Interiors Services Common Propulsion
= Major assemblies = Avionics = Passenger seats Commodities
= Body sections = Technical & = Struts
= Galley inserts Engineering services
=Wheels and brakes = Customer support
= Cargo systems = |nternal
= Flight control = Wiring
surfaces
= Fuselage = Electrical systems = Raw materials

= Standards
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