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Estructuras que van desde lo Nano hasta lo Macro con similar estructura molecular

Bioinspir. Biomim. 7 (2012) 015002

J Knippers and T Speck
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Figure 1. Five different structural hierarchical levels of plant stems covering up to 12 orders of magnitude, shown as an example in a pine

stem and a tracheid. Adapted from Speck and Rowe (2006).

Macfoscopic level
(tissue structure)

|

YAl

Microscopic level
(cell structure)

L

\l ‘T/
% | '
Ultrastructural level
(cell wall structure)

Biochemic-al ievel (bioci;em.
composition of the cell wall)



UCHILE

, DISENO INDUSTRIAL
BIOMIMETICA: CAMILO ANABALON

PRINCIPIOJERARQUIA

Lakes, R. S., "Materials with structural hierarchy-,
Nature, 361, 511-515 {1993)

FIG. 4 Hierarchical structure
in human compact bone;

individual si | dap-
Collagen ted  from  refs  28-31.
molecule

Fibrous, laminar, particulate
COllagen and porous structure is
: present at different size
‘lbres scales.

Haversian
canal

ik L— LO—Z HG rn

Haversian

Cement
osteon line
Collagen
fibril Lamella
Hydroxyapatite _—
microcrystal Canaliculi
L 1 1 1 J
1 nm 100 nm 1 um 10 um 200 um

Size scale



UCHILE
DISENO INDUSTRIAL
CAMILO ANABALON

adaptamones deé susfpropledades flsu:as o quig

, ‘4, .‘.w‘\‘" ‘ \ \\“p " 5 A "*
- ., ' \ .\_.\- \ \- A ;
te o \ ] " - \

( .




UCHILE
DISENO INDUSTRIAL

PRINCIPIOHETEROGENEO

\

Spongy bone

Epiphyseal line

Compact bone

Medullary cavity

Bone marrow




c'r UCHILE

, - RISENO INDUSTRIAL

BIOMIMETICA: . et e e AMILO ANABALON
| i

PRINCIPI

R o s

LA
Cortical (e 'i‘” \7y
ortica

Cancellous

N
N
'
1
h
i

LW




A .

(

A - @ I\ & 3 p!

< “ﬂ e & r_\- - ‘\- ,.Q/‘. ‘ \\,C%A e
LA

3 R v&;y 2 'A'EZ@QEO,N’ s,

: 7 3 N SAL Y “Js 17 S

- - . - AN ; . b

ULTIEUNCIONAL

/gﬁ}%* &% (/-4 - R 737 ‘,9'. p o, o

_.'.‘}“' ."‘( g 2P 3 .

d s e
s -




A0 -~ -:»Lua .
L |'§ TRIAL

OCA,M_IL B’A ON

‘ @I\/LE{_I,CA




UCHILE

, DISENO INDUSTRIAL
BIOMIMETICA: CAMILO ANABALON

PRINCIPIOANISOTROPICO

caracteristica de los materiales donde sus propiedades varian segun su orientacién
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(shape) - polymer

vertical strain pm/mm

Strain field in vertical direction
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Local modulation in fibre orientation = Minimisation of stress concentrations
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Local modulation in fibre orientation = Minimisation of stress concentrations
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QUE PUEDE SER
PARAMETRIZADA Y POR
TANTO REPLICADA
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