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* What is the strength-to-
density ratio?
Performance | « What is the formability?

Cost * How does this relate to the
crashworthiness of the vehicle? &

* What is the cost of fabrication?

A: Compositions

= Iron-based?

* Aluminum-based?

* What alloying elements
should be used?

* What quantities?

“ : C: Synthesis and processing
- * How can the steel making be
controlled so as to provide a high

level of toughness and formability?

* How can acrodynamic car chassis

be formed?

B: Microstructure

* What features of the structure
limit the strength and formability?

* What controls the strength?
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* What are the electrical

characteristics?
Performance | « How robust are the devices?
Cost * What is the cost of fabrication?

» How does this compare with
silicon-based devices?

A: Compositions
* What polymers can
be used?
- - * What dopants can be
== used to control the
level of conductivity?

C: Synthesis and processing
* How can thin films be made?
* How can different devices be

connected to each other?

B: Microstructure
« How does the nature of bonding
control the level of semiconductivity?
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Strength (psi)

300,000

200,000

100,000

Polymers

Ceramics

Composites

Metals and Alloys

— PEEK
— Nylon

— Polyethylene

- SiC
- Si3Ny

— 710,

— Al O3

— Carbon-epoxy

— Kevlar-epoxy

— Boron-
polyimide

— Carbon-
polyimide

| Glass-

polyester

— Carbon alloy

— High strength
steel

— Alloy steel

— Cu-Be alloy

— Nickel alloy
— Titanium alloy

— Cu-Zn brass

— Aluminum alloy

— Zinc alloy

— Lead
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YAG: yttrium aluminum garnet
(Y3Al50,,)

Aerospace

C-C composites,

SiO,, Amorphous Bi :
- . lomedica
Structural silicon, Ai-alloys

MR: magnetorheology
Steel SUPSELR= Titanium alloys,

Aluminum alloys Stainless steels

Concrete Shape-memory
Fiberglass alloys

Plastic, Wood Plastics, PZT

PZT: lead zicornium titanate

Electronic
Smart "
NMEICHES Materials

Ly 44 Si, GaAs, Ge,
o T BaTiO,, PZT,
Shape-memory Ve
alloys Al
MR fluid Cu, W, Conducting

Polymer gels PO

Optical Energy
Materials Technology &

_ Environmental
SiO,, GaAs

Glasses, Al,O, Magnetic UO,, Ni-Cd, ZrO,,
YAG, ITO Materials LiCoC,, Amorphous
Fe, Fe-Si, Nizn Si:H
And MnZn ferrites;
Co-Pt-Ta-Cr
]/-F8203


functional materials.ppt
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* Note: in a given situation, only one/some of these strategies may work.
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