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POLYMORPH

Polymorph is a thermoplastic material that
can be shaped and reshaped any number
of times. It is normally supplied as granules

that look like small plastic beads. In the
classroom it can be heated in hot water
and when it reaches 62 degrees centigrade
the granules form a mass of ‘clear’
material. When removed from the hot water
it can be shaped into almost any form and
on cooling it becomes as solid as a
material such as nylon.

Although expensive, polymorph is suitable
for 3D modelling as it can be shaped by
hand or pressed into a shape through the
use of a mould.

Tap on the
image
for detailed
information

Tap the blue button for the next
page on this smart material.

Tap the red button to return to the
Contents page

—_
4

POLYMORPH

TO ANSWER ALL THE
QUESTIONS YOU WILL NEED TO
DOWNLOAD THE SMART
MATERIALS APP, FROM THE
INTERACTIVE MOBILE APP
SECTION OF
www.technologystudent.com

LINK

(http://www.technologystudent.com/mobapps/smart_materials1.pdf)

Once you have downloaded the App,
you can use it to navigate the
website. You may need to follow the
links on each page of the App, to
research / complete answers to all
the questions.

ARE YOU READY?
USE THE MOBILE App!!

1]

WHAT IS POLYMORPH?

2

DESCRIBE HOW GRANULES OF )
POLYMORPH ARE PREPARED
READY FOR USE

SKETCH THE PROCESS REGARDING USING

POLYMORPH WITH A MOULD.

EXPLAIN THE PROCESS YOU
SKETCHED IN Q3.

PASTE ONE IMAGE OF A
PRODUCT MANUFACTURED

FROM POLYMORPH

(You may need to research using the internet)

———

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html '
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SHAPE MEMORY ALLOY (SMA
SMA wire - called ‘Nitinol’, as itis a
composed of nickel and titanium. A wire that
looks like ordinary wire. It can be
‘programmed’ to remember a shape. This
can be achieved by folding the wire to a
particular shape and clamping it in position
Then heat for a approximately five minutes,
at precisely 150 degrees or pass an electric
current through the SMA wire. If the wire is
now folded into another shape and then
placed in hot water it returns to the onginal
‘programmed’ shape.

Tap on the image for detailed information
1 . ' -

= e WP

Tap the blue button for the next
page on this smart material.

Tap the red button to return to the
Contents page

SHAPE MEMORY ALLOY

TO ANSWER ALL THE
QUESTIONS YOU WILL NEED TO
DOWNLOAD THE SMART
MATERIALS APP, FROM THE
INTERACTIVE MOBILE APP
SECTION OF
www.technologystudent.com

LINK

(http://www.technologystudent.com/mobapps/smart_materials1.pdf)

Once you have downloaded the App,
you can use it to navigate the
website. You may need to follow the
links on each page of the App, to
research / complete answers to all
the questions.

ARE YOU READY?
USE THE MOBILE App!!

1]

WHAT IS SHAPE MEMORY
ALLOY?

2

PROGRAMMED TO REMEMBER
A SHAPE.

dent.com(B

DESCRIBE HOW THIS MATERIAL IS A

Oy

PRODUCE A SKETCH REPRESENTING THE

PROGRAMMING OF SMA, THAT YOU DESCRIBED

IN Q2.

L
4 \ WHAT IS MUSCLE WIRE?

SKETCH A PRACTICAL

-5_| APPLICATION OF MUSCLE WIRE

(Include descriptive labels)

S

T T T T

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html '
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INKS THAT CHANGE AFTER
CONTACT WITH WATER
(HYDROCHROMIC INKS)

Another group of inks are those that
change when they make contact with
water. These are called hydrochromic inks.
A possible application of this type of ink is a
gardeners moisture tester.

A plastic moisture tester is pushed into the
soil alongside the plant. If the water content
of the soil is at the right level, the colour of
the moisture tested should remain blue.
However, if the soil éé

loses too much water PN
then the colour ( . )
changes to yellow. If <

too much water is .
added to the soil then !
the colour changes to

red.

Tap on the image for

detaled Inﬁ]‘mﬂtloﬂ MOISTURE LEVEL = GOOD

Tap the red button to return to the
Contents page

SMART INKS

TO ANSWER ALL THE
QUESTIONS YOU WILL NEED TO
DOWNLOAD THE SMART
MATERIALS APP, FROM THE
INTERACTIVE MOBILE APP
SECTION OF
www.technologystudent.com

LINK

(http://www.technologystudent.com/mobapps/smart_materials1.pdf)

Once you have downloaded the App,
you can use it to navigate the
website. You may need to follow the
links on each page of the App, to
research / complete answers to all
the questions.

ARE YOU READY?
USE THE MOBILE App!!

L
1 \ WHAT ARE HYDROCHROMIC INKS?

2

DESCRIBE A PRACTICAL
APPLICATION OF THIS INK

SKETCH A PRACTICAL APPLICATION OF THERMOCHROMIC

INKS
(Add a brief explanation)

4 I WHAT IS PHOTOCHROMIC INK?

5]

DRAW A LABELLED DIAGRAM
OF A PRACTICAL APPLICATION

OF PHOTOCHROMIC INK?

S e e e e s

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html '
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I I I I I I I I
HYDROMORPHIC -
1 WHAT ARE HYDROMORPHIC 2 DESCRIBE HOW )
S — POLYMERS —I POLYMERS? —= HYDROMORPHIC POLYMERS ARE
EOLYMERS THAT EXPAND/ TO ANSWER ALL THE ¢ y =
i e sy || QUESTIONS YOU WILL NEED TO SOMETIMES USED FOR ‘TOYS
o |kt ettt ok Thes DOWNLOAD THE SMART
& | material is sometimes used in ons that can MATERIALS APP, FROM THE -
B INTERACTIVE MOBILE APP
A A il SECTION OF
;a; PO : www.technologystudent.com =
Z% Tap on the il:;ge for detailed information LINK
§ — ] (http://www.technologystudent.com/mobapps/smart_materials1.pdf) A
ji Sl /L.—‘ Once you have downloaded the App,
> you can use it to navigate the
website. You may need to follow the |
links on each page of the App, to
research / complete answers to all
Tap the re{?o::-l;?lg :;Jalgeéurn to the . the questions. —m
ARE YOU READY? .
USE THE MOBILE App!! - ) L
L L
EXPLAIN THIS APPLICATION OF 4 \AS A DESIGNER, CAN YOU THINK 5 \ RESEARCH THE INTERNET | |
AND LIST FURTHER USES OF

HYDROMORPHIC POLYMERS

(Add a brief explanation)

OF AN INNOVATIVE USE

OF THIS MATERIAL?

HYDROMORPHIC POLYMERS

O_.

B I e e e

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html '
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POLYMERS THAT ABSORB OIL
(HYDROCARBON ENCAPSULATING POLYMERS)

These are polymers that absorb oil,
forming a rubbery substance. This has a
potential application for the prevention of

oil slicks, at sea. They are environmentally
‘friendly’ products, developed to manage
hydrocarbon-based liquid spills

Tap on the image for detailed information

z
S

HC POLYMER WITH
ABSORBED CRUDE OIL

HC POLYMER

Tap the red button to return to the
Contents page

HYDROCARBON
ENCAPSULATING POLYMERS

TO ANSWER ALL THE
QUESTIONS YOU WILL NEED TO
DOWNLOAD THE SMART
MATERIALS APP, FROM THE
INTERACTIVE MOBILE APP
SECTION OF
www.technologystudent.com

LINK

(http://www.technologystudent.com/mobapps/smart_materials1.pdf)

Once you have downloaded the App,
you can use it to navigate the
website. You may need to follow the
links on each page of the App, to
research / complete answers to all
the questions.

ARE YOU READY?
USE THE MOBILE App!!

1]

WHAT ARE HYDROCARBON
ENCAPSULATING POLYMERS?

2

DESCRIBE A SMALL SCALE
PRACTICAL APPLICATION OF
HC POLYMERS

S

SKETCH A LARGE SCALE PRACTICAL APPLICATION OF

HYDROCARBON ENCAPSULATING POLYMERS

L
4 WHEN HC POLYMER HAS BEEN
USED TO ‘ABSORB OIL’, HOW

(Add a brief explanation)

CAN IT BE REUSED/DISPOSED OF?

)

RESEARCH THE INTERNET
AND LIST FURTHER USES OF
HC POLYMERS

T T T T T 7T

T———
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AROMA PIGMENTS 1 \ WHAT ARE AROMA PIGMENTS? 2 HOW COULD A CAR SALESPERSON'
——— USE AN AROMA PIGMENT?
" AROMA WHEN SCRATCHED TO ANSWER ALL THE —

(AROMA PIGMENTS) QUESTIONS YOU WILL NEED TO
o Thesehare Inkslf ﬁ::‘jn(_snl:lat producelan DOWN LOAD THE SMART
Bl e SC AR o MATERIALS APP, FROM THE —
4 Rt £ gt g INTERACTIVE MOBILE APP
% pigment, Iel(:.z;ii}r;gl;e:n a;rr(f)um"?ematching the SECTION OF
2 ; www.technologystudent.com =
g Tap on the image for detailed information LINK

V.Ryan ©

The grocknds et (3 (http://www.technologystudent.com/mobapps/smart_materials1.pdf) -

Christmas Card), has
ooy~ b e Once you have downloaded the App,

aroma pigment. When . -
the popup tree is you can use it to navigate the

scratched, it emits the g 4
scent of pine trees. website. You may need to follow the

links on each page of the App, to

research / complete answers to all
Tap the red button fo retumn to the . the questions.

ARE YOU READY? -
USE THE MOBILE App!! \- / N

L

N 3 THE DIAGRAM BELOW REPRESENTS AROMA PIGMENTS. 4 \ EXPLAIN THE USE OF AROMA 5 \ DESCRIBE ONE MORE USE OF |
PIGMENTS ON GREETING CARDS

AROMA PIGMENTS.
(YOU MAY NEED TO SEARCH THE INTERNET) |

WRITE AN EXPLANATION OF THE DIAGRAM

MICRO-SPHERES RUPTURED
AROMA ESCAPES

B I e e e

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html
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| | | | | | | |
PHOSPHORESCENT k S
PIGMENTS 1| wHAT ARE PHOSPHORESCENT ? HOW CAN THE USE OF
?
e o ANSWER ALL THE PIGMENTS? <= PHOSPHORESCENT PIGMENTS, |
R R = | QUESTIONS YOU WILL NEED TO FOR SIGNS, BE BENEFICIAL
(PHOSPHORESCENT PIGMENTS) DOWN LOAD THE SMART
g om0 P DR 8 MATERIALS APP, FROM THE -
TRk s o2 INTERACTIVE MOBILE APP
example is a ‘luminous’ watch. Even the SECTION OF
most basic watch will absorb the sun’s
energy, during daylight hours and artificial WWW.teChnOI()gystUdent.com |
light from a lamp. At night, the stored
energy is slowly released
Tap on the image for detailed information M
- (http://www.technologystudent.com/mobapps/smart_materials1.pdf) E |
\ Once you have downloaded the App,
. . you can use it to navigate the
R A website. You may need to follow the |
%7, links on each page of the App, to
research / complete answers to all
Tap the regog:gt:tg t;)ageetum to the . the questions_ |
ARE YOU READY? _ |
USE THE MOBILE App!! - ) L
L

THE DIAGRAM BELOW REPRESENTS ONE USE OF
AROMA PIGMENTS. WRITE AN EXPLANATION TO
SUPPORT THE DIAGRAM.

4]

LIST FIVE MORE PRODUCTS
THAT BENEFIT FROM THE USE OF

THESE PIGMENTS.
(YOU MAY NEED TO SEARCH THE INTERNET)

!
5 WHAT IS THE DIFFERENCE | |
BETWEEN 'PHOSPHORESCENCE’

AND 'FLUORESCENCE'? 1

B I e e e

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html '
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WHAT ARE SELF-HEALING

MATERIALS?

This is a category of smart materials and are
o materials that are designed to be seli-
healing. They have been developed to repair

_ | damage to their micro-structure. This is why
= | some of these materials are called ‘smart
— | structures’. One obvious advantage, is that
E human intervention is not required. Seli-
j healing materials also reduce the number of

diagnostic checks required by a skilled

S | technician or computer controlled sensors.

< | The ability of a material to self-heal, extends
] its useful, working life time

Tap on the link button for

detailed information

Tap the blue button for the next
page on this smart material.

Tap the red button to return to the
Contents page

SELF-HEALING
MATERIALS

TO ANSWER ALL THE
QUESTIONS YOU WILL NEED TO
DOWNLOAD THE SMART
MATERIALS APP, FROM THE
INTERACTIVE MOBILE APP
SECTION OF
www.technologystudent.com

LINK

(http://www.technologystudent.com/mobapps/smart_materials1.pdf)

Once you have downloaded the App,
you can use it to navigate the
website. You may need to follow the
links on each page of the App, to
research / complete answers to all
the questions.

ARE YOU READY?
USE THE MOBILE App!!

1]

WHAT ARE SELF-HEALING
POLYMERS AND ELASTOMERS?

2

WHAT IS SELF-HEALING A

CONCRETE?

L

3 THE DIAGRAM BELOW REPRESENTS A SELF-HEALING
POLYMER COATING. EXPLAIN THE DIAGRAM.

4]

HOW CAN SOME CIRCUIT
BOARDS BE SELF-HEALING?

)

DRAW A DIAGRAM
REPRESENTING CROSS LINKING

S

OF LONG CHAIN POLYMERS [
(SELF-HEALING POLYMERS)

———

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html '
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QUANTUM TUNNELLING
COMPOSITE (QTC)

Quantum Tunnelling Composite (QTC), is,
composed of a insulating material (a
polymer) and particles of a conducting
material. When pressure is applied, the

conducting particles are pressed together,
allowing electricity to flow through them. The
electrical current is said to be able to, ‘tunnel’
through the non-conductive material.

Tap the image for detailed information

Tap the red button to return to the
Contents page

QUANTUM TUNNELLING
COMPOSITE (QTC)

TO ANSWER ALL THE
QUESTIONS YOU WILL NEED TO
DOWNLOAD THE SMART
MATERIALS APP, FROM THE
INTERACTIVE MOBILE APP
SECTION OF
www.technologystudent.com

LINK

(http://www.technologystudent.com/mobapps/smart_materials1.pdf)

Once you have downloaded the App,
you can use it to navigate the
website. You may need to follow the
links on each page of the App, to
research / complete answers to all
the questions.

ARE YOU READY?
USE THE MOBILE App!!

1l

WHAT IS QTC MATERIAL?

2

LIST PRACTICAL APPLICATIONS
OF QTCs

THE DIAGRAM BELOW REPRESENTS A PRACTICAL USE

OF A QTC MATERIAL. EXPLAIN THE DIAGRAM.

FROM YOUR ANSWER TO Q2, SELECT ONE PRACTICAL APPLICATION
AND EXPLAIN IT BELOW. INCLUDE A SKETCH(S)

(your may need to research using the internet)

HELPFUL LINK:

http://www.technologystudent.com/despro_flsh/mats smart1.html
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PIEZOELECTRIC k
MATERIALS 1 \ WHAT IS A PIEZOELECTRIC 2 EXPLAIN THE USE OF A
MATERIAL? PIEZOELECTRIC

PIEZOELECTRIC MATERIALS TO ANSWER ALL THE —_——
When pressure is applied to a Piezoelectric QUESTIONS YOU W"—L NEED TO MATERIAL, IN A PIEZO SPEAKER
2 | Pazolecinc meires .‘:‘ifu“.]?n':&?ﬁ? DOWNLOAD THE SMART
2 B Stk R dls sy Al s p e ol L
é somme pgrzlein;;, If a:;g‘llgctnc'::harigg‘ls ‘Tlm INTERACT'VE MOBlLE APP
";j Ch;?ll;]e sza;;‘:zsol‘iaghll:,cc:;;gr'lgo‘n[v:se SECTION OF
£ R www.technologystudent.com
© Tap the image for detailed information
A.-g PRESSURE APPLIED TR LINK
§ /_—é (http://www.technologystudent.com/mobapps/smart_materials1.pdf)
§ - Once you have downloaded the App,
s you can use it to navigate the
website. You may need to follow the

links on each page of the App, to

Tap the red button to return to the research / complete answers to all

Contents page

the questions.

ARE YOU READY?
USE THE MOBILE App!! g y

3 THE DIAGRAM BELOW REPRESENTS A PRACTICAL USE 4 | STUDY THE DIAGRAM BELOW. EXPLAIN WHAT IT SHOWS AND THE ROLE
F A PIEZOELECTRIC MATERIAL. EXPLAIN THE DIAGRAM. OF THE PIEZOELECTRIC COMPONENT.

PRESSURE APPLIED

VOLTAGE

[

—e

| PIEZOELECTRIC
COMPONENT

GAS

STORAGE

HELPFUL LINK:  http://www.technologystudent.com/despro_flsh/mats_smart1.html '
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