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digital communications
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error reduction, tolerance, and correction codes

bits — discrete units in feature space
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digital materials

Popescu, Mahale, Gershenfeld 2006

Ward 2010

scalability, versatility

Hiller, Lipson 2006
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digital materials

low cost and reversible systems (low precision assembly)
error reduction, tolerance, and correction
small and discrete set of parts

“synthetic biodegradability”



natural digital fabrication

/

tuned, adaptive, reconfigurable structures

small and discrete set of building blocks (...biodegradability)



industrial fabrication

complexity and size € - design and qualification
manufacturing systems much more complex than product

scalability
exponential design space

parts contain information



But, what about the bulk
material properties?

Full Size Lego House, James May, 2011
3.3e6 bricks



industrial fabrication

Eiffel Tower 1889

Vickers Wellesley/Wellington 1935
24 hour assembly time
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cellular solids

Gibson, Ashby, 1983

SocFIR/E, |

simplified beam bending model: natural cell formation constrains geometry

stochastic foams E/E o (p/p,)?

E = modulus of structure, p = mass density of structure

E. = modulus of constituent solid material, p, = mass density of constituent solid material
E/E, = relative modulus (0< E/E,<1)
p/ps = relative mass density (0< p/ps <1)

ultralight stochastic materials E/E, « (p/py)3



discretized cfrp parts




2 component system
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digital composite aerostructure
prototype

An example substructure is shown — a part on a commercial aircraft in current production. The part is approximately
1.0m x 0.4m x 0.1m, and incorporates ~700 of a single part type.



relative strength




relative modulus




simulation & testing

(As expected, testing is showing favorable scaling properties)



tuning



rigid position based systems = compliant force based systems



the assemblers

(Ward 2011 photo: Nadya)

Hovsepian 2011 Cheung 2008 fablab.no




the assemblers

Ward 2010
Popescu 2007

Hiller & Lipson 2009
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the assembler?



the assembler?



the assembler?



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36

