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Sources of Value
Different sources of value are created by quadrant in the Additive Manufacturing map
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Sources of Value - How can AM add value?
AM’s value potential is derived in part from the reduction in both costs and time to a product’s
overall lifecycle

Adding Value Key Analysis Components

AM can reduce costs from traditional manufacturing methods across a

product lifecycle and eliminate some cost factors.
AM technologies can help companies differentiate themselves through é @
improvements in time and design capabilities
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Cost Impact - Across the Product Lifecycle
Understanding AM cost impacts requires taking a holistic product lifecycle perspective

Development

Design Acceleration:
Develop AM visual aids
and functional
prototypes to
communicate design
aspects and speed time
to production

Tooling

AM Tooling
Substitution:

Use AM to create tools
and molds at a lower
cost than traditional
manufacturing

Current Use
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Ramp

Bridge Production:
Use AM during ramp
production to defer
and/or eliminate
traditional
manufacturing tooling
and molds

Production

Select AM Production:

Produce exclusively
using AM where
economical

Logistics & Distribution

Distributed Service Part
Manufacturing:

AM service parts at or near
service centers to reduce
the need for inventory or
low production builds

Current Use

EOL Support

Digital Inventory:
Transition to digital
inventory for
obsolescent parts




Cost Impact - The Cost Model addresses total systems costs
Expanding the scope of AM’s cost analysis can improve the potential for cost reduction

Product Lifecycle Cost elements
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Development Tooling Ramp Production Logistics & Distribution EOL Support
Prototype part @ Machine € Obsolescent molds & Production molds () shipping -Servicing @) service part
production amortization inventory

Soft toolin Mold maint. /storage Inbound inventor
@ Design labor hours @ Machine ® & ® & o Y (@) EOL builds
maintenance @ Quality / Scrap & Mold inventory
@ Part production 0 Material
setup
AM Cost Impact 9 Expected decrease with AM 0 Expected increase with AM @ Expected cost elimination @ Further investigation required
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Cost Impact - AM product lifecycle cost eliminations

AM can significantly reduce or eliminate several factors in the product lifecycle which can lead
to reducing overall part costs

Traditional Manufacturing Additive Manufacturing

Service Equip. Storage
Product Inventory
Service Inventory

— Eliminated with AM
Mold Cost Design
Product Shipping
Design - Product Overhead
Product Shipping

Labor
Product Overhead o
Servicing

Cost Reduction
with AM .
Equipment Cost
Material Cost

Labor

Cost per part

Servicing

Equipment Cost

Material Cost
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Operational Benefits
AM driven cycle time and speed can produce high value operational benefits

traditional industrial tooling typically becomes less advantageous

> As product life cycles continue to decrease, capital investment in
when considering ROI.

Impacted by decreased product life cycles as well as the increased
demand for user customization, speed to market becomes a crucial
determinant of customer value.

. AM technologies can deliver product “near net shape” in a single
Production . y o "y .
E-fﬁ process. Consider “total process time"” for traditional manufacturing,

SESC including casting, machining, and other processing steps

Accelerated product modification and changeover, due to reductions

LIl in tooling may improve market responsiveness. Market risk may also
Responsiveness § may imp P : y
be reduced.
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Operational Benefits - Design Value
AM’s possibility for component redesign and product customization offers
significant value potential

Component AM lets designers focus on building products optimized
Redesign for performance rather than for manufacturability

Mass customization of components and end items to
individual requirements have the potential to become Prod.uct.

. Customization
more cost-effective
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Looking forward

Information Management

+ Developing an AM capability will require the necessary supporting IT elements
including data storage, computing capacity, modeling and simulation software

Production Equipment

* Production-capable AM systems are evolving rapidly, improving speed
and accuracy that continues to expand business case opportunities

Raw Material
« Kilo for kilo, material costs exceed their TM counterparts today, but companies
are continuing to collaborate with materials suppliers to drive down costs

Workforce Development

+ Organizations should invest in developing and delivering extensive training
to establish a skilled workforce for design, engineering, and production
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