Plastics

General context in materials science and
engineering

Historical background and importance
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Classes of common materials used in
everyday applications: Ceramies

* 3 main classes + 1 (composites)
A%

Polymers

Science field that studies materials:
materials science and engineering

Properties

» Focus on behaviour and applications
of materials, by studing their structure,
properties and processing

Composites

. * Polymer science
Processing Structure
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Plastics

Use of materials during the centuries

* Notice the increase of relative
importance of synthetic polymers
starting in the 50’s of last century

* The trend is for plastics to continue to
have extensive use in daily
applications
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Use of materials
during the centuries

A materials timeline. The
scale is nonlinear, with big
steps &t the bottorn, small
ones at the top. An asterisk
() Indicates the date at
which an element was first
identified. Labels without
asterisks note the time at
which the material became
of practical Importance.

Biopol biopolymers (1980) —\_ ALAD

PEEK, PES, PPS (1983)
LLDFE (1980) %
Polysulfone, PRO (1985)
Polyimides (1962)
Acetal, POM, PG (1958)
PP (1957) —5 1960 AD
HDPE (1953) —|
PS (1950) f

el f— 1940 AD
Formica (1945)
PTFE (Teflon) (1943)

PU, PET (1841)
PMMA, PVC (1933)
Neaprene (1831)
Synihetic nbber (1922)
Bakelite (1909)

Alumina ceramic (1890)
Cellose acetate (1872) —/ |

~ 1980 AD

|~ 1920 AD

Evonite (1851) — 450 AD
Reinforced concrete (1849)
Vuicanized nubber (1844)
Celuiose iitrate [1835) L g
Fubber (1560) —— T
~ 1000 AD
Gutia percha (800) ——
 500AD
Toriolseshell (400) ——
Paner:!DE)\_
H““‘“BC’X_ 0 BG/AD

Ambes (80 BC) —|
Lacauer (1000 BC) N
Papyrus (3000 BC) —~ 1000 BC

Glass (5000 BC) ——
Cement (5000 BC) f
Pottery eo0oEc) /[ 10.000BC

Wood (prehistory) —

Stone, fiint (prehistory) —— 400,000 BG

~ 1900AD T

{1980-present) The

Nano materigls Molecuiar
o Age

E (1935) ‘Warm' A
- ot \ge of
superconductors
Polymers
{1962) Carbon fibers, CFRP 2
f {1961) Shape memory aliays

|_— (1957) Amorphous metals
(1947) Transistor-grade slicon
= (1947) Super alloys
-N (1909-1961) Actinides”
(1942) GFRP.
{1940) Putonium®

il {1828-1943) Lanthanides”

| - 11912 Steinss e AgecF
(1890) Alurinum produstion Steel
% (1880) Glass fiber
{1856) Bessemer stee!

(1823) Silcon®
I [~ 11808) Magnesium*, Alminum®
{1791) Strontiur, Titanium®
{1788) Uranium’

(1783) Tungsten’, Ziconium'

(1785) Grucibie steel
E— (1751 icker"

RN (1746 Zinc'
-% (1737) Cabatt*
_\_ (1735) Pratinum’

{1500) Iron smelting

Iron Age

{1400 BC) Iron

'f {3500 BC} Brorze

; (3500 B} Tin
E— (4000 BC) Siver
_T {6000 BC} Smefed
‘copper
\ (7000 BC) Native copper
{20,000 BG) Gold

Bronze Age
Copper Age

Stone Age

MFA (8

University Network for Innovation,

UNIVERSIDADE

M Co-funded by the

unite!

Technology and Engineering

DE LISBOA

| LisaoA

Erasmus+ Programme
st of the European Union



UJLSSQS Plastics

...but also to our great concern

Plastics are everywhere, to our
delight and to our convenience...
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Polymers in today’s World

Annual world production (tonnes/year)
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Polymers are important

Polymers have evolved from the materials of throw-away
products to serious engineering materials enabling weight-
saving structures

200~300kg of cars are now made of polymers
(10-20% of weight on average)

= Composites rely heavily on polymers

A Boeing 787 has 36 ton of polymer composites
(50% of air-frame weight )
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In summary

* Polymers are one out of three main classes of common
materials used in everyday applications

» Synthetic polymers are relatively recent

* Polymers are important
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