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Strong: Heavy and 

Expensive 

Boeing 787 Dreamliner 

502,500 pounds. Uses 20% less fuel 

Boeing 747-8 

Max Weight at Take-Off: 970,000 pounds 

Specialized: Heavy and Brittle 



 

All manufacturing routes 

known today produce materials 

that are either strong 

and heavy 

Or light and weak 

Correlation between strength and density: for every technology 



Architecture in Material Design 

Great Pyramid of Giza 

largest man-made stone monument  twice-as-tall engineered structure 

Original height: 147 m 

·Weight: 5.75×106 tons 

·Constructed of 2.3 million limestone blocks 

·Weight at base: 10,500 tons/m2 

Height: 324 m 

·Weight: 9.4×103  tons  

·Force on foundation: 45,000kg/m2 
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Nanolattices 

Made at Caltech 

Creating ultra-light, strong, and fracture tolerant materials 

Schaedler, T. et al Science 334 (2011)  Jang, D. et al Nature Mater. 12 (2013)  

Hughes Research Lab 

Microlattices 

L. Montemayor, et al Adv Eng Mat, 16 (2014)  

Different architectures 
Contain 99.9% Air! 

Architected structures with nano-sized solids merge structural and material 
properties into a single meta-material 

L.R. Meza, et al Science 345 (2014) 


