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Boeing: Building the Future of Flight with
Digital Twins and PLM

How Virtual Models and Integrated Systems Are Revolutionizing
Aerospace

X The Challenge: How Do You Design, Build, and Maintain a
Flying Machine with Millions of Parts?

Boeing makes some of the most complex machines ever created: aircraft that carry
hundreds of people across the world safely and efficiently.

But designing a plane isn’t just about drawing wings and engines—it involves:

e Millions of individual parts
e Thousands of suppliers
e Decades of maintenance

e Global compliance and safety standards

Traditionally, these tasks were handled through paper blueprints, siloed systems, and
disjointed supplier communication.

Boeing realized that to build next-generation aircraft like the 787 Dreamliner, it needed
next-generation systems:
A Digital Twin + PLM (Product Lifecycle Management).

Together, these tools would digitally mirror every detail of a plane—from design and
assembly to real-time operation and service.

= What Is a Digital Twin and a PLM System?



A Digital Twin is a virtual replica of a physical object. In Boeing’s case, it's a detailed
digital version of every aircraft component and system, kept in sync throughout its lifecycle.

A PLM system (Product Lifecycle Management) connects design, engineering,
manufacturing, testing, and maintenance data into one platform.

By combining these tools, Boeing can:

e ‘X Simulate how planes perform under stress

“, Track wear and tear in real-world conditions

#. Update engineering data instantly

Keep suppliers and teams aligned on the same version of the truth

%’ Speed up certification and reduce redesigns

“We're not just designing aircraft, We're creating living, evolving systems—both
physical and digital."

J- How It Works: From Concept to Sky (and Back)

Boeing’s integrated Digital Twin + PLM approach enables:
# Design Simulation

e Engineers use CAD and simulation tools to build the aircraft digitally
e Every nut, bolt, and wire is modeled before anything is physically built

e Multiple variations are tested in the virtual world

5] Seamless Supplier Collaboration

e Suppliers work directly in the PLM system
e Real-time access to design changes, compliance rules, and production status

e Reduces errors, delays, and expensive rework



i5. Smart Manufacturing

e Factory floors use digital instructions pulled from the PLM system

e Robots and workers build directly from the digital model

e Every assembly step is logged, traceable, and auditable

3% Operational Feedback

e Once in service, sensor data from aircraft feeds back into the digital twin

e Predictive maintenance alerts are triggered

e Engineers improve future designs based on real-world insights

This loop means continuous learning and improvement—across decades of a plane’s

lifespan.

~/ The Results: Precision, Speed, and Reduced Costs

Boeing'’s digital transformation produced major results across the value chain:

Metric

Traditional Methods

With Digital Twin + PLM

Design lteration Time

Weeks or months

Days or even hours

Manufacturing Rework Rate

High due to
miscommunication

Reduced by over 40%

Maintenance Prediction

Manual, reactive

Proactive via real-time twin
data

Supplier Coordination

Email, fax, delays

Instant collaboration in one
system

Time to Market (New
Models)

~6—7 years

Reduced by over 25%

With a digital thread connecting design, build, and service, Boeing not only saves time—it
creates safer, smarter planes that improve over time.

€ A Blueprint for the Aerospace Industry




Boeing’s system powers:

e Hundreds of aircraft variants
e 10,000+ engineers, suppliers, and mechanics
e A 30+ year product lifecycle

e Compliance with FAA, EASA, and global regulations

From concept to retirement, every detail of a Boeing aircraft is digitally traceable,
measurable, and improvable.

This isn’t just engineering—it’s digital craftsmanship at scale.

Lessons for Any Business

%3

=

You don’t have to build airplanes to benefit from Boeing’s approach. Any business designing,
building, or maintaining complex products can learn from this model:

e Create a single source of truth for your products

Digitally simulate and test before you build

Unify engineering, manufacturing, and service in one platform

Use data to improve designs long after delivery

Think in lifecycles, not just transactions

Whether you're building software, machinery, or consumer electronics—the Digital Twin +
PLM model drives quality, speed, and innovation.

- Key Takeaways

e Boeing uses Digital Twin technology and PLM systems to manage the full lifecycle of
its aircraft

e This approach connects design, suppliers, manufacturing, and maintenance into one
ecosystem

e The result: fewer errors, faster development, and smarter, safer planes



Real-time data feedback loops allow for predictive maintenance and continuous
improvement

Any company building complex products can benefit from this integrated, digital-first
mindset
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