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Today, when Today, when most products are conceived, the ideas rely most products are conceived, the ideas rely mainly Today, when 
on 
Today, when 
on well
Today, when Today, when 

wellwell-
Today, when Today, when most products are conceived, the ideas rely most products are conceived, the ideas rely Today, when Today, when 

well-well-well known materials and mechanisms. 

What if you can define the material to satisfy a range of new What if you can define the material to satisfy a range of new 
requirements? What if we can engineer them
What if you can define the material to satisfy a range of new What if you can define the material to satisfy a range of new 
requirements? What if we can engineer themrequirements? What if we can engineer them?

While While we have experience in plastics, ceramics, and While While we have experience in plastics, ceramics, and we have experience in plastics, ceramics, and 
composites, advances in materials engineering can change composites, advances in materials engineering can change composites, advances in materials engineering can change composites, advances in materials engineering can change composites, advances in materials engineering can change 
everything. 

The question is: how will we take advantage 
of the emerging materials age?
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“…“…the concepts of space, time, matter, energy, and information are “…“…the concepts of space, time, matter, energy, and information are the concepts of space, time, matter, energy, and information are 
essential

the concepts of space, time, matter, energy, and information are 
essential…

the concepts of space, time, matter, energy, and information are the concepts of space, time, matter, energy, and information are the concepts of space, time, matter, energy, and information are 
because living systems exist in space and are made of essentialessentialessentialessential……because living systems exist in space and are made of because living systems exist in space and are made of because living systems exist in space and are made of because living systems exist in space and are made of 

matter and energy organized by information. 

……MatterMatter [material] is anything that has mass and occupies ……MatterMatterMatter [material] is anything that has mass and occupies [material] is anything that has mass and occupies …MatterMatterMatter [material] is anything that has mass and occupies 
physical space. 

…Mass and Mass and energyenergy are equivalent as one can be converted into energyenergyenergy are equivalent as one can be converted into ……Mass and Mass and Mass and 
the other. 

…InformationInformation refers to the degrees of freedom that exist in a ……InformationInformationInformation refers to the degrees of freedom that exist in a refers to the degrees of freedom that exist in a …InformationInformationInformation refers to the degrees of freedom that exist in a 
given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or 
patterns to be transmitted
given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or given situation to choose among signals, symbols, messages, or 
patterns to be transmittedpatterns to be transmitted.”
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……Material

……Energy 

……Information

The three fundamentals of lifeThe three fundamentals of life…in the product lifecycle energy is The three fundamentals of lifeThe three fundamentals of life…in the product lifecycle energy is …in the product lifecycle energy is 
provided by people, finances, and facilities...information is managed

......and what about materialand what about material?
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A))+&) Transformation … B+,(9+2%1,+

A))+&)
"-&+,,+3&5%,

Collective ideas 
of the extended 

enterprise

B+,(9+2%1,+

The 
organization’s 

products 
and/or services

Fundamentally, the product lifecycle creates 
and uses information and transforms material 

into a final state through the use of energy.

A))+&)

The definition of material

Transformation … 

The introduction The introduction 
of 

The introduction The introduction 
of of material
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Deliverable Assets
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Physical Assets 

IntellectualIntellectual
Assets

IntellectualIntellectual
Transformation …

Intellectual

Collective ideas 
of the extended 

enterprise

The organization’s 
people, finances, 

and facilities

Deliverable Assets

Physical Assets 

Deliverable Assets

The 
organization’s 

products 
and/or 
services
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“During the information age, the phenomenon is that the digital “During the information age, the phenomenon is that the digital 
industry creates a knowledge
“During the information age, the phenomenon is that the digital 
industry creates a knowledge-
“During the information age, the phenomenon is that the digital “During the information age, the phenomenon is that the digital “During the information age, the phenomenon is that the digital 
industry creates a knowledge-industry creates a knowledge-industry creates a knowledge based society surrounded by a industry creates a knowledgeindustry creates a knowledge
high
industry creates a knowledgeindustry creates a knowledge
high-
industry creates a knowledgeindustry creates a knowledgeindustry creates a knowledgeindustry creates a knowledgeindustry creates a knowledgeindustry creates a knowledge-industry creates a knowledge-industry creates a knowledge based society surrounded by a based society surrounded by a based society surrounded by a based society surrounded by a based society surrounded by a based society surrounded by a industry creates a knowledgeindustry creates a knowledgeindustry creates a knowledgeindustry creates a knowledge
high-tech global economy that spans over its influence on how highhighhighhighhighhigh tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how tech global economy that spans over its influence on how 
the manufacturing throughput and the service sector operate in the manufacturing throughput and the service sector operate in the manufacturing throughput and the service sector operate in the manufacturing throughput and the service sector operate in the manufacturing throughput and the service sector operate in the manufacturing throughput and the service sector operate in the manufacturing throughput and the service sector operate in 
an efficient and convenient way.”
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…Information Information Age, Age, …has has brought us the tools, techniques, and ……Information Information 
processes in 

Age, Age, Age, …Information Information 
processes in PLM that 

has brought us the tools, techniques, and brought us the tools, techniques, and ……has 
PLM that support the way we define, design, processes in processes in processes in processes in processes in processes in PLM that PLM that PLM that PLM that PLM that PLM that support the way we define, design, support the way we define, design, support the way we define, design, support the way we define, design, support the way we define, design, 

engineer, produce, and support a wide range of products. 

…What impacts will the apparent change in our ability to design …What impacts will the apparent change in our ability to design 
and use new materials have on the lifecycle?
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The emergence The emergence of “new” materials like plastics, ceramicsof “new” materials like plastics, ceramics,  The emergence The emergence of “new” materials like plastics, ceramicsof “new” materials like plastics, ceramicsof “new” materials like plastics, ceramics,  
composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration 
across new 
composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration 
across new across new methods, analytics, 
composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration 

methods, analytics, methods, analytics, testing & other skills
composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration composites, and other “engineered” materials requires collaboration 

testing & other skillstesting & other skills…
… … specialists are emergingspecialists are emergingspecialists are emerging———services … specialists are emergingspecialists are emergingspecialists are emergingspecialists are emerging—specialists are emerging—specialists are emerging—

and software solutions
… 

and software solutionsand software solutionsand software solutions
… simulation & analysis is … simulation & analysis is simulation & analysis is 

expanding
simulation & analysis is 
expandingexpanding—
simulation & analysis is simulation & analysis is simulation & analysis is 

——up & down the “up & down the “VeeVeeVee”expanding
… additive 

expanding up & down the “up & down the “expandingexpanding
… additive … additive manufacturing is 

up & down the “up & down the “up & down the “
manufacturing is manufacturing is spawning … additive … additive manufacturing is manufacturing is manufacturing is spawning spawning 

a renaissance of materials and a renaissance of materials and a renaissance of materials and a renaissance of materials and a renaissance of materials and 
manufacturing 
a renaissance of materials and a renaissance of materials and a renaissance of materials and a renaissance of materials and a renaissance of materials and a renaissance of materials and 
manufacturing capabilities

… 
manufacturing manufacturing manufacturing 

… new 
manufacturing manufacturing manufacturing capabilitiescapabilitiesmanufacturing 
new new materials are being engineered … new new new materials are being engineered materials are being engineered 
to have specific 

materials are being engineered materials are being engineered 
to have specific to have specific properties

… 
to have specific to have specific propertiespropertiesto have specific 

… systems engineering goes 
properties

systems engineering goes systems engineering goes to a new … systems engineering goes systems engineering goes 
level where 
systems engineering goes systems engineering goes to a new to a new systems engineering goes 
level where materials are engineered level where level where level where 
and 
level where level where level where level where materials are engineered materials are engineered materials are engineered materials are engineered level where level where 
and validated
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…solution providers are responding with organic investments and ……solution providers are responding with organic investments and solution providers are responding with organic investments and 
partnerships in materials innovation & molecular 

solution providers are responding with organic investments and solution providers are responding with organic investments and 
partnerships in materials innovation & molecular partnerships in materials innovation & molecular modeling

…new …new materials and their related processes require significant work …new …new materials and their related processes require significant work materials and their related processes require significant work 
throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new 
manufacturing 
throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new 
manufacturing process 
throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new throughout the lifecycle, e.g., new design and analysis methods, new 

process definition & tools, as well as new support & manufacturing manufacturing manufacturing manufacturing 
cost/profitability 

process process process process definition & tools, as well as new support & definition & tools, as well as new support & definition & tools, as well as new support & definition & tools, as well as new support & process process process process 
cost/profitability cost/profitability analysis services & tools, to name a few
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…as PLM practitioners we must as PLM practitioners we must respond to help respond to help our organizations ……as PLM practitioners we must as PLM practitioners we must 
optimize the adoption 

as PLM practitioners we must as PLM practitioners we must respond to help respond to help respond to help our organizations as PLM practitioners we must 
optimize the adoption and use of new materials and 

our organizations our organizations our organizations 
and use of new materials and and use of new materials and our associated optimize the adoption optimize the adoption 

design, 
optimize the adoption optimize the adoption optimize the adoption optimize the adoption and use of new materials and and use of new materials and and use of new materials and and use of new materials and and use of new materials and optimize the adoption optimize the adoption 

design, design, manufacturing, 
and use of new materials and and use of new materials and and use of new materials and and use of new materials and and use of new materials and and use of new materials and our associated our associated and use of new materials and and use of new materials and and use of new materials and 

manufacturing, manufacturing, and support processes. 
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Don’t worry about what anybody else is going to Don’t worry about what anybody else is going to 
do… The best way to predict the future is to do… The best way to predict the future is to do… The best way to predict the future is to 

invent it. Really smart people with reasonable invent it. Really smart people with reasonable invent it. Really smart people with reasonable 
funding can do just about anything that doesn’t funding can do just about anything that doesn’t funding can do just about anything that doesn’t 

violate too many of Newton’s Laws! 
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The design ofThe design of tailored materialstailored materials with The design ofThe design of tailored materialstailored materialstailored materials with with 
optimized characteristics, e.g., superior optimized characteristics, e.g., superior optimized characteristics, e.g., superior optimized characteristics, e.g., superior optimized characteristics, e.g., superior optimized characteristics, e.g., superior optimized characteristics, e.g., superior 
weight to strength ratio, given cost to weight to strength ratio, given cost to weight to strength ratio, given cost to 
produce, maintain, and re
weight to strength ratio, given cost to weight to strength ratio, given cost to 
produce, maintain, and reproduce, maintain, and re-
weight to strength ratio, given cost to weight to strength ratio, given cost to weight to strength ratio, given cost to weight to strength ratio, given cost to weight to strength ratio, given cost to weight to strength ratio, given cost to 
produce, maintain, and reproduce, maintain, and re-produce, maintain, and re-produce, maintain, and re X.

Often a combination Often a combination of mechanical, Often a combination Often a combination of mechanical, of mechanical, 
chemical, and electrical properties that make chemical, and electrical properties that make chemical, and electrical properties that make chemical, and electrical properties that make chemical, and electrical properties that make 
other advances possible. 

A balance of performance, properties, A balance of performance, properties, 
structure, and processing that don’t violate structure, and processing that don’t violate structure, and processing that don’t violate 
physical laws.

chemical, and electrical properties that make 
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Source: Coriolis Composites

Source: Electroimpact
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“A world-class simulation capability must be
accompanied by a world-class test capability”

(James Welton, General Motors)
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So, how will you and your company take 
advantage of the emerging materials age?
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