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pih, ""When I use a word," Humpty
R | Dumpty said in a rather scornful

4;' | | i1tone, "1t means just what I choose 1t

II v :"l.'.'l_|- ! I ]
" 1.1:*.- to mean - neither more nor less."
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Tt TRET e N

"The guestion is,” said Alce,
"whether you can make words mean
so many different things."

“"The question is,"” said H
oty ' Dumpty, "which is to he master -
SRR | that's all.”

Bionique
Biogﬂosis
Biomimiczy

Diomimetics

Bio~inspiration
io~inspirecj dcsign



Biological mechanisms are obviouslg sustain-
able within the constraints of spaceship I arth,
so biomimetics can Provi&c a Paradigm forthe

survival of a technical culture. Since natural

selection has Proviéed the qualitg control, this
abstraction is also a compcnclium of best
Practice. A c'omparison of biologg and
tec}mology should therefore Provicle

formulations for trulg sustainable technologg.
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assembly

flow

diffusion

molecular
forces

State of the Art Challenges Breakthroughs
textile technology /
weaving
. Control of interfaces in Hierarchies
felting INDIRECT ACTUATORS Larger structures from Extrusion, Weaving,
photolithography / knitting and general Assembly
pultrusion extrusion Control of Self Assembly and Ceramics
injection moulding Retain orientation with bulk-forming
rapid prototyping techniques such as Rapid Prototyping,
electrospinning Injection Moulding, Pultrusion, etc
capillary forces
SINGLE-MODE SENSORS INTERFACES HIERARCHY
soft lithography MEASURE DIRECT ACTUATORS
gels orientations COMPOSITES
heterogeneity .
INFORMATION bulk properties INTEGRATION OF SENSORS
epitaxy templates (liquid or solid) subsurface properties
interfacial chemistry
liquid crystals surface morphology
Now 2015 2020-20235

TIME




Remember . . .

® N t@chnologﬁ, shape 1S exPensive,

material is Cheap

i bio:ogg, material is exP@nsive,

shapeischcap
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Drill bit




Compawisov of drills

Biormi metic drill Beagle 2/Mole Usbe
lomimetic ari [Bar-Cohen et al,
[Kochan et al, 1999] 2001]
Drill di ameter 0.018 0.02 0.003
(m)
Power (W) 3 (max) 5(peak) 5
i ~10™ (soil)
Drilli ng speed ) ~2 x 10 (soil) ~10* (rock)
(m/s) ~3 x 107 (rock)
x X 0.009° x 107
s (soil) nx0.01>x2x10" | = x0.0015%> x 10™
Q (m°/s) , :
x X 0.009° x 3 x 10° (soil) (rock)
> (rock)
11.7 x 107 (soil)
Power/Q (J/m®) 6.4 x 107 (soil) 7.07 x 10° (rock)
3.9 x 10° (rock)
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6. Diagrammatic drawings of the structure of an insect campaniform sensillum (A) and an
arachnid slit sensillum (B). The arrows show the probable direction of strain which excites the

sensilla. (A: based on drawings of the basal plate sensilla on the haltere of Calliphora (Pflug-
staedt, 1912); B: based on a drawing of the lyriform organ on the patella of a spider (Vogel,

1923).)
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Dustributiow of equivalent stress

a5, Mizses
[wve. Crit.: 75%)
+1. 664402
[ +1. 5258402
+1. 357402
+1. 245402
+1.10%9=+02
+9. 706401
+58.31%=+01
+6.933e+01
+5. 546401
+4.160e+01
+2.773e4+01
+1.3587=+01
+0. 000e400

An array of

holes is more
sensitive and can
}:)c tuned for
resonance. ]t IS

also safe!
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What biology can offer

e low risk verified dcsign

*low energy requirement

* autonomy (teclmologg of ‘56l1c~’>

Where biology can differ

e technical Pastiche swarms, ants)
e function, not form (beware med:aevahsmi)

° cvergthing IS a sgstem with context
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Lessons

. Tl‘lere is a basic mis-match: teclmologg 1S analgtical,
biologg 1S &escriptive

"

e But this allows huge changes in context

P

° ‘Biological solutions are most]u siml:)]e and robust

° ]510~solutions can have control built in to the material

and thc—: Aesagn




Recommendations

e | rue intcrclisciplinary team needed
. Thc—: bio]ogist must be there at all times

. Devc]op objective (ontological?} ana]gsis

. Rccognise that many solutions are not used bg biologg

e . .andthat biological solutions may be non~o]:>timal in a

technical context

e T rame Problcms as WUNCT]ONS




