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Honeycombs:	  

Corrugation Process of Honeycomb Manufacture

LExpansion Process of Honeycomb Manufacture
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Honeycomb	  extrusion	  
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Printing honeycomb specimens 

200	  µm	  nozzle	  
6	  mm/s	  nozzle	  speed	  
126	  psi	  	  

Square	  honeycomb	  

Hexagonal	  honeycomb	  

Triangular	  honeycomb	  

Brett	  Compton	  and	  Jennifer	  Lewis,	  Harvard	  

Courtesy of Brett Compton and Jennifer Lewis. Used with permission.



Honeycomb specimens 

Relative	  density	  ~0.25	  

19	  mm	  

4	  mm	  

~50	  layers	  

Brett	  Compton	  and	  Jennifer	  Lewis,	  Harvard	  

Courtesy of Brett Compton and Jennifer Lewis. Used with permission.



Biocarbon	  template	  

Zollfrank	  and	  Sieber	  (2004)	  J	  Europ	  Ceram	  Soc	  24	  495	  

Vogli	  Sieber	  and	  Griel	  (2002)	  J	  Europ	  Ceram	  Soc	  	  22,	  2263	  

Source: Zolfrank, Cordt, and Heino Sieber. "Microstructure and Phase Morphology
of Wood Derived Biomorphous SiSiC-ceramics." Journal of the European Ceramic
Society 24 (2004): 495. Courtesy of Elsevier. Used with permission.

Source: Vogli, E., H. Sieber, and P. Griel. "Biomorphic SiC-ceramic Prepared
by Si-vapor Phaseinfiltration of Wood." Journal of the European Ceramic
Society 22 (2002): 2663. Courtesy of Elsevier. Used with permission.

http://www.sciencedirect.com/science/article/pii/S0955221903002000
http://www.sciencedirect.com/science/article/pii/S0955221902001310
http://www.sciencedirect.com/science/article/pii/S0955221902001310
http://www.sciencedirect.com/science/article/pii/S0955221903002000






Bubbling	  of	  gas	  into	  molten	  Al	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  Hutchinson,	  Wadley	  (2000)	  Metal	  Foams:	  A	  Design	  Guide,	  BuUerworth	  Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.2: Ashby, M. F., A.

Evans, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.



Combine	  metal	  and	  TiH2	  powder,	  
consolidate	  and	  heat	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  
Hutchinson,	  Wadley	  (2000)	  Metal	  
Foams:	  A	  Design	  Guide,	  BuUerworth	  
Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.4: Ashby, M. F.,

A. Evans, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.



TiH2	  powder	  in	  molten	  Al	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  Hutchinson,	  
Wadley	  (2000)	  Metal	  Foams:	  A	  Design	  
Guide,	  BuUerworth	  Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.3: Ashby, M. F., A. Evans,

N. A. Fleck, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.



Replica7on	  by	  cas7ng	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  Hutchinson,	  Wadley	  (2000)	  Metal	  
Foams:	  A	  Design	  Guide,	  BuUerworth	  Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.5: Ashby, M. F., A. Evans,

N. A. Fleck, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.



Replica7on	  by	  vapour	  deposi7on	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  Hutchinson,	  Wadley	  (2000)	  Metal	  Foams:	  A	  Design	  Guide,	  BuUerworth	  Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.6: Ashby, M. F., A. Evans,

N. A. Fleck, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.



Entrapped	  gas	  expansion	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  Hutchinson,	  Wadley	  (2000)	  Metal	  Foams:	  A	  Design	  Guide,	  BuUerworth	  Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.7: Ashby, M. F., A. Evans,

N. A. Fleck, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.



Hollow	  sphere	  synthesis	  	  
and	  sintering	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  Hutchinson,	  Wadley	  (2000)	  Metal	  Foams:	  A	  Design	  Guide,	  BuUerworth	  Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.8: Ashby, M. F., A. Evans,

N. A. Fleck, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.



Fugi7ve	  phase	  	  
with	  leachable	  par7cles	  

Ashby,	  Evans,	  Fleck,	  Gibson,	  Hutchinson,	  Wadley	  (2000)	  
Metal	  Foams:	  A	  Design	  Guide,	  BuUerworth	  Heinemann	  

Figure removed due to copyright restrictions. See Figure 2.9: Ashby, M. F., A. Evans,
N. A. Fleck, et al. Metal Foams: A Design Guide. Butterworth Heinemann, 2000.







LaYce	  materials:	  snap	  fit	  trusses	  

Chen	  K,	  Neugebauer	  A,	  Gou7erre	  T,	  Tang	  A,	  Glicksman	  L	  and	  Gibson	  LJ (2014) Energy and Buildings 76, 336-346	  
	  	  

Source: Chen, K., A. Neugebauer, et al. "Mechanical and Thermal Performance of Aerogel-filled
Sandwich Panels for Building Insulation." Energy and Buildings 76 (2014): 336–46. Courtesy of Elsevier.
Used with permission.

http://www.sciencedirect.com/science/article/pii/S0378778814001558
http://www.sciencedirect.com/science/article/pii/S0378778814001558


Micro-‐truss	  from	  self-‐propaga7ng	  
polymer	  waveguides	  

Jacobsen,	  Barvosa-‐Carter	  and	  NuU	  (2008)	  Acta	  Mat.	  56,	  2540	  

Source: Jacobsen, Alan J., William Barvosa-Carter, et al. "Micro-scale Truss Structures with
Three-fold and Six-fold Symmetry Formed from Self-propagating Polymer Waveguides."
Acta Materialia 56 (2008): 2540-28. Courtesy of Elsevier. Used with permission.

http://www.sciencedirect.com/science/article/pii/S1359645408000943
http://www.sciencedirect.com/science/article/pii/S1359645408000943
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