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Turbines

Nozzles

Shaft

Vanes

Turbine structures

Spool

Diffuser Case
LPT-Case

Fan Case

Fan/compressor structures

Volvo Aero Product Specialization
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Agenda

Business drivers

Functional Product Design

Functional Product Development

Functional Product perspective
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Business drivers

Business drivers

Functional Product Design

Functional Product Development

Functional Product perspective

Business drivers
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Volvo Group Business case scenario (all BA’s)
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Continously increased lead time 
pressure
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Requirements on 6-7% Annual
Improvement in Development 
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Business drivers
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What happens to the product ?

It is evident that 
forthcoming products
are something more
than a traditional
hardware product + it’s
services…

Business drivers
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Functional Product perspective

Let us take a Product
Perspective on the product
and its services

Business drivers

Functional Product Design

Functional Product Development

Functional Product perspective

Functional Product Perspective
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Products - More than Hardware - ”Functional
Product”

Physical productsSoftware

Information

Knowledge
Leasing

Culture & Values

Training

Functional Product Perspective
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Product developed in a Virtual Enterprise 
rather than a Company with suppliers

OEM

Supplier A Supplier B

Customer(s)

Product OEM

Supplier A

Supplier B

Customer(s)

Functional
Product

Functional Product Perspective
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A product with 
appropriate properties 

and high quality

Basic services to 
preserve product 

functionality

Taking responsibility 
for its Lifecycle 

behaviours

Help the customer 
optimise and tailor the 

usage of the product 

Give the customer 
easy access to the 

product

Cooperate to 
optimise operation Non-product 

related services

How is the hardware affected?

Functional Product
Levels

How is the product development process affected?

Functional Product Perspective
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How do we ”Engineer”
the Functional Product?

Physical products

Software

Information

FP

Knowledge

Leasing

Culture & Values

Training

Functional Product Perspective
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Functional Product design

• What are the requirements
on the product and how can
it be designed?

Business drivers

Functional Product Design

Functional Product Development

Functional Product perspective

Functional Product Design
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Requirements on upcoming products in 
Aeronautics

Continously
Increased

Fligth Volumes
Energy Challenges
Environmental Challenges
Economy Challenges
…

From ACARE SRA - Advisory Council for Aeronautics Research in Europe

Functional Product Design
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How is the hardware affected?

ACARE SRA - Advisory Council for Aeronautics Research in Europe

•Requires real innovative 
product solutions. 
• Requires collaboration with 
other disciplines/ businesses

Functional Product Design
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Physical products

Software

Information

FP

Knowledge

Leasing

Culture & Values

Training

Physical products

Software

Information

FP

Knowledge

Leasing

Culture & Values

Training

Functional Product Design
The ”design parameters” now also constitute parameters 

traditionally found ”only” in the market offer.

Functional Product Design

Functional
Product

Development

Manufacturing
In Service

Design 
Requirements

Design 
Requirements

Design 
Requirements
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Example: Functional Product Design of a 
Flange

• How to design a “simple” Flange with alternative Manufacturing 
and Maintenance Concepts

Hardware alternatives

Manufacturing alternatives

Maintenance alternatives

Functional Product Design
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Flange design, cont. 
Design knowledge
implemented
In a knowledge engineering
system

Simulates downstream
activities in early phases.

Functional Product Design
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Example 2: Simulation of the Welding
Manufacturing Process

• Is it possible to treat the 
welding process operation as a 
conceptual design parameter?

Functional Product Design
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Weld simulation, cont. 

Modeling of welding and heat 
treatment...
...for optimized combination of 
small castings, sheet and forged 
rings…
.. available for conceptual design 
studies

Functional Product Design
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Functional Product design

• How to conduct the entire
functional development
process?

Business drivers

Functional Product Design

Functional Product Development

Functional Product perspective

Functional Product Developmet
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Functional Product Development 
– What is New?

Functional Product Development
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Where to Go?

D E F

G H

B C

A

AS IS
Extended Enterprises
Hierarcical Information flows
Sequential Process

To Be
Virtual Enterprise, Sharing
Information, Knowledge ??

D E F

G H

B C

A
Risk and Revenue 
Sharing Enterprise

”traditional”
suppliers

Common ”Playground”

”Find/access  Accurate
Data”!
Access to knowledge
(resources)!

Common Work
Rules

Collaborative
Systems

Functional Product Development
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VirtualVirtual
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Extended Enterprise vs. VirtualExtended Enterprise vs. Virtual EnterpriseEnterprise

http://www.vivaceproject.com/content/advanced/vechsd_full.pdf

Common Effort to 
provide

Functional
products

Functional Product Development
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Closure Comments

• A Functional Product approach ”allows” to deploy design principles
for business models aleady here

• Simulation of Functional Products calls for multi-disciplinary, cross 
organisational simulations

• Enterprise mode for product development urgently states that we
need to find work methods and technolnologies while maintaining
Intellectual Properties and obtain ”Enterprise Trust”

• Business is enterprise oriented and sharing of information is a key 
for efficent work
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