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nNWe | 1 ve I n a so
dependent on science and technology,
In which hardly anyone knows
anything about science and
t echnol ogyo

Carl Sagan



SCIENTIFIC REVOLUTION

A Between the publication of

, which
proposed that the earth and other planets went
around the Sun but did not show how or why, and
the publication of

, which
provided an all encompassing explanation,
European thought about the natural world
underwent a revolution. This Scientific
Revolution is a definer of the modern world .

A It was very slow, taking almost 150 years, but it
completely altered old ways of thinking. It was
also one of the most exciting adventures of the
human mind.



ENGINEERING

A Engineering Is the practical application of
science to commerce or industry

A It is the discipline dealing with the art or
science of applying scientific knowledge to
practical problems.

A The application of science and
mathematics by which the properties of
matter and the sources of energy in nature
are made useful to people (Webster)



TECHNOLOGY

A Etymology: Greek systematic
treatment of an art, from techne art, skill
+ -0- + -logia -logy

A the practical application of knowledge
especially in a particular area

A a manner of accomplishing a task
especially using technical processes,
methods, or knowledge



http://www.m-w.com/dictionary/technical
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ANCIENT TECHNOLOGIES

Discovery of fire
Invention of agriculture

The windmiull
Domestication of animals

Commonly used items
I Table and Chair

I Knives and forks

I Shoes and socks



INDUSTRIAL REVOLUTION

AdJdames Watt os St eam E/
And
Thermodynamics



SCIENCE & TECHNOLOGY

Development of big equipment and application of
Industrial management methods to scientific

activities.

~

A
A Von Baer : 18581 1862 : Synthesis of Indigo
I Badische Anilin und Soda Fabrik funded the research

A Edison 1876 : First R&D Laboratory In
Electromechanicst Menlo Park
I Venture Capital support : Motive of profit



Biomimetics Is the
Abstraction of Good
Design from NATURE.

When designing a new product, we can often find the
4 right qualities and properties in a natural product.

Simple fastening Self designing structure
Georges de Mestral invented Velcro when he A tree designs itselll deploying leaves and

considered how a burr, with its series ol liny spreading its branches and roots. Bene
hooks, stuck so lirmly to his dog’s fur. similarly adapts its growth to the conditions

around ic. Trees and bones concentrate

lLea |<'D roof padf;dgi ng their material where they need strength
Look at the apple. It's made up of 95% liguid, andstiffness. I M I\/I
and vet vou can take some ol that liquid
without the rest being spilt.
I Achievement
B With
p MINIMUM eff

Nature works for m aXi MU achieverment
at FINIMUMm effort.

We have much to learn

J.F.Vincent




biological material

engineering material

light elements dominate:
C,N, O H, Ca, P, 5, 51, ...

large variety of elements:
Fe. Cr. Ni. Al, 51, C, N, O, ...

growth
by biologically controlled
self-assembly (approximate design)

fabrication
from melts, powders, solutions,
etc. (exact design)

——

hierarchical structuring
at all size levels

forming (of the part) and
microstructuring (of the material )

adaptation
of form and structure

to the function

modelling and remodelling:
capability of adaptation to changing
environmental conditions

healing:
capability of self-repair

P. Fratzl, J. R. Soc. Interface (2007), 637

selection of material
according to function

secure design
(considering possible
maximum loads
as well as fatigue)




POLYMERS



SILK

FIBROUS PROTEIN FORMED BY THE WORM BY
SPINNING POLYMER SOLUTIONS

Forms outside the body

Has a sticky outer coat (SERICIN) and a tensile
iInner strands (FIBRIN)

Fibrin has crystalline protein chains separated by
amorphous regions
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SILK WEB: DIFFERENT SILKS
HAVE DIFFERENT PROPERTIES

draglhne and IH'EE frame

Ea10GPs
r‘ % Eurd. ﬂm GPa o

Araneus diademanus MA s1lk:

Amnau diadematus viscld silk:
catching spiral of orb-web
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Paul Alexander: http://kotalabl.engin.umich.edu/~ckimz/me599 cmechs/



