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Why Outreach?!

Goals: - public awareness of Materials
- science Is cool and fun!
- department recruiting
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”5% Where and To Whom

On Campus:
- Visits by school groups
- open house
- SWE workshops oAND,

On-site Visits:

- local grade schools

- career fairs

- alumni outreach program
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Partners in education



*5% Demo Box

e arsenal of demonstrations, show-n-tell items

* portable,
ready to go

 used by outreach
team of trained
students, others
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t&d . Powerpoint Presentation

e can be used for class visits, workshops

* steps with demonstrations and activities

YA use many pictures, few words

Y22/ promote inquiry
vZuy know audience

=\, Create with
students

What is Materials Engineering?

e Choose Materials for Applications
- make new materials
- find new ways to use old materials

* Practical use of Science and Math
- relate properties, processing, & structure

» What Else Do We Do . .. LHINET
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- glass slipper?

——._ e

Insole

magnet PZT PZT unlmorph
sensor dimorph PVDF
stave
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- polyure’rhane sole etc.



« 2X stronger than Kevlar vy S
e very lightweight 7 A
 can stretch 30%
 possible uses:

— bullet proof vests

— sporting goods

— wound closure

— synthetic ligaments



Building an Engineer

Vﬁ@“ o Welcome to MATEIandl SWE Workshop
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Welcome and introduction
by Mayor of MATEIland

Discover Materials World!

 passports of attractions issued

e guest book for @

comments




¢l .. MATEland Attractions and Passport
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Materials Passport
Building an Engineer 2004

Materials Engineering Department

‘Gome to MATE’a "q

stamp please!
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Shape Memory Alloys are an amazing group of metals
that have the ability to "remember” their original
shape affer being deformed or changed. The most
popular Shape Memory Alloy is nickel titanium, NiTi.

The space shuttle tile is very porous and thus has very
good insulating properties. These files protect the
shuttle from the high temperatures experienced during
reentry from space. The insulating properties allow
the tile to be handled on one side while being heated
with a blow-torch on the other.

Insta-Snow is a special superabsorbent polymer powder
that expands to 100 times its original size when water
is added. The polymer chains of the dry powder are
tightly packed around each other. Water causes the
polymer chains to unravel making the powder grow into
snow!

In this experiment, you use white glue and borax to
make a polymer! The glue has many vinyl monomers
that are not connected in leng chains. Borate ions from
the borax cause the monomers to link together forming
long polymer chains. The properties of the glue change
from sticky to stretchy when monomers link fogether.

The Charpy Impact test shows how much energy a
material absorbs during fracture. The surfaces of the
broken parts can be viewed as brittle or ductile.
Testing the same type of material at high, low, and
room temperatures shows how a material changes from
brittle to ductile at a transition temperature.

This experiment shows the rapid solidification of a milk
and sugar mixture. The liquid nitrogen uses energy
from the milk and sugar to change from a liquid to a
gas. The absorption of heat by the liguid nitrogen
solidifies the milk and sugar into yummy ice cream!

Metals that are processed to be noncrystalline are
known as "Metallic Glass". This material allows the
steel ball to "bounce"” elastically because of the random
orientation of the atoms. Golf clubs made of Metallic
Glass drive the ball farther than those made of
ordinary materials.

Superconductors used in this experiment are made
from YBa2Cu307. When they are cooled under a
critical femperature a small magnet will float above
them. The future of fast monorail transportation may
lie in superconductors.



vl . Map of MATEIland
e

e individual attractions/lab stations
around room (stamp for passport)

e trained students at each station

* hands-on, inquiry based, interactive



roliymers

e lightweight
e flexible

e versatile

e easy to manufacture




I Bounce
=wh  House

Flubber: polymer processing

A\

Z hands-on, interactive

W

VA discovery based

In this experiment, you use white
glue and borax to make a polymer!
The glue has many vinyl monomers
that are not connected in long
chains. Borate ions from the borax
cause the monomers to link
together forming long polymer
chains. The properties of the glue
change from sticky to stretchy
when monomers link together.
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Polymer structure: add H,O

Insta-Snow is a special superabsorbent polymer powder that expands to 100 times
its original size when water is added. The polymer chains of the dry powder are
tightly packed around each other. Water causes the polymer chains to unravel

making the powder grow into snow!
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Materials Girl Workshop 4.1/,
A2
Soil Moist: water adsorbed by polymer I Serec g Mt
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VA2 hands-on lab experiments

A\

Z/ science inquiry and engineering design

Pore

Unswollen cross-linked polymer Swollen cross-linked polymer
without water inside its pores with water inside its pores




e conductive
e formable

 recyclable




Which material for your golf club or tennis racquet?

new materials developed
for unique applications!

Amorphous
metal



@ *7//: Metropoglass

22y Interactive — make prediction

\?\)\gy cool sports applications

3F

Metals that are processed to
be noncrystalline are known as
"Metallic Glass". This material
allows the steel ball to
“bounce” elastically because of
the random orientation of the
atoms. Golf clubs made of
Metallic Glass drive the ball
farther than those made of
ordinary materials.



materials developed
to help people

Implant
dislocated

CNNMOG 2]




20 Shapes

Shape Memory NiTi Alloys:
shape remembered when heated
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Shape Memory Alloys are an
amazing group of metals that
have the ability fo “remember”
their original shape after being
deformed or changed. The most
popular Shape Memory Alloy is
nickel titanium, NiTi.
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Superelastic NiTi rods:
heat generated when deformed

YAz sensory: touch

\?%7 applications help people

eyeglass
frames!




* high strength
e brittle
e insulating




Atlantis

Space shuttle tile:
thermal insulator

el \Z\Z/ relate to news events

2 fire is exciting!

The space shuttle tile is very porous and thus has very good insulating
properties. These tiles protect the shuttle from the high temperatures
experienced during reentry from space. The insulating properties allow the tile
to be handled on one side while being heated with a blow-torch on the other.



Superconductor:
levitate magnet

Superconductors used in
this experiment are made
from YBa2Cu307. When
they are cooled under a
critical temperature a
small magnet will float
above them. The future of
fast monorail
transportation may lie in
superconductors.

The Land of
Levitation




Analyze Stuff!
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g@; Nano Fabric g@;

Nanotechnology: clothing

Billions of tiny whiskers create a thin cushion of
air above the cotton fabric, allowing liquids to
bead up and roll of f without a frace.



COOLEST INVENTIONS

Time coolest inventions 2002

new materials for
spill-proof and
stain-free clothing




Mechanical Properties
e Strength

« Fatigue Llife

e Fracture Mode

Why?
..S0 things don’t break

Ductile Fracture

Brittle Fracture



@ Charpy Town @

Charpy Impact Test:
break, fracture metals

The Charpy Impact test shows
how much energy a material
absorbs during fracture. The
surfaces of the broken parts
can be viewed as brittle or
ductile. Testing the same type
of material at high, low, and
room temperatures shows how
a material changes from brittle
to ductile at a transition
temperature.
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Creamery Country

Hi-Tech

Liquid Nitrogen Ice Cream:
rapid solidification processing

VA sensory: visual, taste

This experiment shows the rapid solidification of a milk
and sugar mixture. The liquid nitrogen uses energy from
the milk and sugar to change from a liquid to a gas. The
absorption of heat by the liquid nitrogen solidifies the milk
and sugar into yummy ice cream!




e interactive demos
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o fun, friendly students
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AV
Metals Lighter materials for a more fuel efficient car
- Use of NITi alloy
- Strong and flexible
- Bio-compatible
- Remembers its shape

Many engineering companias are working on
developing light materials in order to make cars
rmare fuel efficient and environmentally friendly.
Hypercar is one such company.

Bullet-proof Vests

Metals Composites (kevlar) ==
- Strong - Strong ond tough
-Tough VS. - Light and flexible
- Heavy and - Breathable
cumbersome

Space-shuttle Tiles
References:

Metals cannot be used because
they are not good insulators and
can be fairly heavy, The y
chosen material 5 a very
light ceramic which
consists mainly of air,
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So. you want to build something: well, how do

you know what materials to use?

Answer: You find a materials engineer to help

you. - Not as conductive as other metals

- Electronics would not exist
without semiconductors

- Gallium arsenide, silicon,
indium phosphide

well, now that you have the right person, how
do they offect the design process?

A materials engineer uses four basic aspects of
materials to select and design an oppropriate

material.
Performance
o ) Ceramics...
Fabrication Wc@s ol - Strong. but not very tough (brittle)
behavior - Good insulater
4 - Hard
Atomic Structure - Usually o metal oxide, carbide or nitride
- Silicon carbide, aluminum
Material Classes: nifite
metals...

- Sfrong and tough

- Good electrical conductivity
- Easily formable (most metals)
- Steel, titanium, aluminum

polymers...

- Flexible Y
- Very formable %

- Low melting temperature

- Durable vi

- Polystyrene, sily putty
N

semiconductors...

MATERIALS

ENGINEERING
Califomia Polytechnic Stafe Universiy
www. mate.calpely edu

Qutreach Program

Presented by the members of Alpha Sigma Mu,
Cal Poly Chapter

COMPOS‘IE&S...
- Combine properties from all of the above
materials
- Can be very strong and flexible
- Generally designed for a speciflic application
- Carbon fiber,
fiber glass

Cument Applications and uses of materials
everyday items

Airplanes
Alrplanes contain all types of

materials available to an
engineer.

Ceramics
- Brakes
- Engine - Bectronics
- Gears
Semiconductors  Polymers
- GPS - Seat
- Computers - Tires
- TV Screens - Seal frays

ovar

MATE brochure,
buttons, stickers,
tattoos

website coming...

Hay!
Would you like to
design the materials of

the future?
Think about
3 Materials Engineering
I\L‘\'IH{L‘\.LH as a career.
ENGINEERING {www,mate.calpoly.edu)
Codhumay Rdytn,

Sety Uiy

TEMPORARY TATTOOS™ DIRECTIDNS:

T REMOVE

WARNINE

CIABIITAM

DMITIIMIOM]
i) ook sivienkA pimolin



ﬂﬁ% Impact

Visitors: thank you letters, surveys, guest book for comments
future work

College students: communication skills, deeper learning,
deeper association with materials department and field

Professors: demos for the classroom, laboratory development,
better teachlng connectlon to the community
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VA2 General Tips

e develop standard set of adaptable demonstrations
Interactive, sensory, inquiry or discovery-based

e relate to audience: young children vs. high school
connect to real world, applications

e Use appropriate language: no technical lingo!
build upon existing knowledge

e create core group of students i
rehearse, rehearse, rehearse

 partner with others

Have Fun!




ASM/AIST/TMS World Materials Day Student Competition:

Promotion of the wider knowledge of materials and their
Importance in every day life to the benefit of young people.

(UMMM -]

TMS Annual Meeting Awards Banquet, February 2005, San Francisco



